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TECHNICAL  MEMORANDA  ON  FIELD  ACIWITDES 
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NTIS  CRA&I 
DTI  C  TAB 
Unannounced  □ 
Justification 


By . . 

Dist.  ibution  / 

Availability  Codes 


FIELD  CHANGE  REQUEST  FORM 


Field  change  No.  1 
Page  1  of  1 

Site  Investigation.  Nevada  Air  National  Guard.  Reno.  Nevada _ 

Project  No.  None _ 

Applicable  Document:  SI  Workplan _ 

Description:  To  prevent  slip  in  schedule  presented  bv  drilling  tub- _ 

contract  procurement.  GSM  borings  will  be  performed  before  piezometer _ 

installations. _ 

Reason  for  change:  To  prevent  further  slip  in  schedule. _ 


Recommended  disposition:  Proceed  with  GSM 


as  suggested. 


Impact  on  present  and  completed  work:  Will  prevent  locating  piezo¬ 
meters  in  contaminated  areas  as  indicated  bv  GSM  survey. _ * 


Final  disposition: 


Requested  bv:  Frank  Gardner.  ORNL  Site  Project  Manager. _ 

Field/Project  Manager:  Frank  Gardner _ 

Approvals: 

HAZWRAP  Project  Manager  Dwight  Robertson _ 

Note:  The  HAZWRAP  Project  Manager  is  notified  of  the  need  for  change  in  project  cost, 
schedule  direction,  or  scope.  This  form  does  NOT  satisfy  Sect  3  "Changes,"  of 
contract  Terms  and  Conditions. 
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FIELD  CHANGE  REQUEST  FORM 

Field  change  No.  2 
Page  1  _  of  1 

Project  Site  Investigation.  Nevada  Air  National  Guard.  Reno.  Nevada _ 

Project  No.  None _ 

Applicable  Document:  SI  Workplan _ 

Description:.  Increased  use  of  Geonrobe  to  for  waste  minimization. _ 


Reason  for  change:  To  minimize  auger  cuttings  requiring  containeri¬ 
zation  and  potential  disposal. _ 


Recommended  disposition:  Proceed  with  Geoprobe  in  conjunction  with 

use  of  augers  to  provide  screening  data  for  soils  and  help  locate _ 

soil  borings. _ 

Impact  on  present  and  completed  work:  Has  provided  soil  screening 
without  generating  additional  auger  cuttings. _ 


Final  disposition:. 


Requested  bv:  Frank  Gardner.  ORNL  Site  Project  Manager. _ 

Field/Project  Manager:  Frank  Gardner _ 

Approvals: 

HAZWRAP  Project  Manager  Dwight  Robertson _ _ _ _ 

Note:  The  HAZWRAP  Project  Manager  is  notified  of  the  need  for  change  in  project  cast, 
schedule  direction,  or  scope.  This  form  does  NOT  satisfy  Sect.  3  "Changes,”  of 
contract  Terms  and  Conditions. 
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FIELD  CHANGE  REQUEST  FORM 

Field  change  No. _ 2. 

Page _ 1 _ of  1 

Project  Site  Investigation,  Nevada  Air  National  Guard.  Reno.  Nevada _ 

Project  No.  None _ 

Applicable  Document:  SI  Workplan _ 

Description:  Omitting  GC  field  icreening  of  piezometer  water  samples. _ 


Reason  for  change:  Not  needed  as  result  of  performing  GSM  survey  prior 
to  piezometer  installation.  Extensive  GSM  screening  data  was  used  to 

locate  piezometers  outside  zones  of  suspected  contamination. _ 

Recommended  disposition:  Proceed  with  change _ 


Impact  on  present  and  completed  work:  Will  save  significant  field  effort 
and  associated  costs. _ 


Final  disposition: 


Requested  bv:  Frank  Gardner.  ORNL  Site  Project  Manager. _ _ 

Field/Project  Manager,  Frank  Gardner _ 

Approvals: 

HAZWRAP  Project  Manager:  Dwight  Robertson _ 

Note:  The  HAZWRAP  Project  Manager  is  notified  of  the  need  for  change  in  project  cost, 
schedule  direction,  or  scope.  This  form  does  NOT  satisfy  Sect  3  "Changes,”  of 
contract  Terms  and  Conditions. 
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OAK  RIDGE  NATIONAL  LABORATORY 

OPERATED  BY  MARTIN  MARIETTA  ENERGY  SYSTEMS.  INC 


GRAND  JUNCTION  OFFICE 
P  0.  BOX  2547 

GRANO  JUNCTION.  COLORADO  41502 


June  24, 1992 


Michael  J.  Anderson 
State  of  Nevada 

Department  of  Conservation  and  Natural  Resources 

Division  of  Water  Resources 

Capitol  Complex 

123  W.  Nye  Lane 

Carson  City,  Nevada  S9710 

RE:  Application  for  hlanlret  approval  of  34  monitor  wells  for  site  characterization  at  the 
Nevada  Air  National  Guard  Base  at  the  Reno.  Cannon  International  Airport  Washoe 
Countv.  Nevada:  Location  N19  E20  19 

This  letter  is  being  sent  in  lieu  of  application  for  drilling  permits  for  the  installations  of  34 
monitor  wells.  The  monitor  wells  are  planned  as  part  of  the  Site  Investigation  of  nine 
separate  sites  located  on  the  above  facility.  A  waiver  (M/O-468)  was  previously  granted  by 
your  organization  for  a  UST  investigation  at  the  same  facility.  The  wells  were  never  installed 
during  that  investigation  as  they  were  not  needed.  Attached  is  a  copy  of  the  Site 
Investigation  Sampling  and  Analysis  Plan  which  presents  the  proposed  well  locations  and  well 
construction  methods  for  which  this  waiver  is  being  requested. 

If  you  should  need  any  additional  information,  please  contact  me  at  (303)  248-6238. 

Sincerely, 

Frank  Gardner 
Site  Project  Manager 
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DEPARTMENT  OF  CONSERVATION  AND  NATURAL  RESOURCES 

DIVISION  OF  WATER  RESOURCES 
Capitol  Complex 
123  W.  Nyc  Lane 

Waiver  -  M/O-571  Carson  City.  Nevada  89710 

(702)  687-4380 
July  20,  1992 

Frank  Gardner 

Site  Project  Manager 

Oak  Ridge  National  Labs 

P.O.  Box  2567 

Grand  Junction,  CO  81502 

Re:  Thirty-four  (34)  monitor  wells  (total)  for  Petroleum 
Hydrocarbon  Site  Assessment  at  nine  separate  locations,  Nevada 
Air  Gard  and  Reno  Airport  properties,  Reno,  Nevada;  Local  Nos 
=  087  N19  E20  19 

Dear  Mr.  Gardner: 

As  provided  in  Section  534.450  of  the  Regulation  for  Water 
Well  and  Related  Drilling,  as  adopted  under  Chapter  534  of  the 
Nevada  Administrative  Code,  and  for  good  cause  shown,  authorization 
is  herewith  granted  to  complete  the  subject  wells  as  described  in 
vour  letter  dated  June  24.  1992.  This  office  waives  only  NAC 
Sections  534.360(3),  534.380(1),  534.380(8)  and  534.435(2)  of  the 
regulation.  The  annulus  of  each  well  must  be  cemented  with  cement 
slurry  with  no  more  than  3%  bentonite  by  weight  from  the 
approximate  depth  of  the  two  foot  bentonite  plug  to  land  surface. 
Full  compliance  with  the  remainder  of  the  statute  and  regulation  is 
required.  The  subject  wells  must  be  properly  plugged  and  abandoned 
as  required  under  NAC  534.420  upon  project  completion  or  one  year 
from  the  date  of  this  letter,  whichever  occurs  first.  Please 
include  as  accurate  a  description  as  possible  of  the  location  of 
each  well  on  the  completion  reports.  It  is  expressly  understood 
this  authorization  does  not  relieve  the  operator  of  the  permitting 
requirements  of  other  state,  federal  and  local  agencies. 

If  any  questions  arise  please  contact  this  office  at  702-687- 

4380. 


Sincerely ,v 

Thomas  K.  Gallagher,  P.E. 
Hydraulic  Engineer  III 


TKG/jjs 
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STATE  OF  NEVADA 
BOB  MILLER 
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DEPARTMENT  OF  CONSERVATION  AND  NATURAL  RESOURCES 
DIVISION  OF  ENVIRONMENTAL  PROTECTION 

123  W.  Nye  Une 
Carson  City,  Nevada  89710 
July  22,  1992 
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L  H.  DO  DC  ION 


M7-4C70 


Captain  John  C.  Peck 
Environmental  Program  Manager 
Nevada  Air  National  Guard  MSS/DEV 
1776  National  Guard  Way 
Reno,  Nevada  89502-4494 


Dear  Captain  Peck: 

The  Nevada  Division  of  Environmental  Protection  has  reviewed 
the  Site  Investigation  Work  Plan  and  Sampling  apd  Analysis  plan  for 
the  Site  Investigation  (SI)  to  be  conducted  at  Nevada  Air  National 
Guard,  Reno  Cannon  Airport.  In  general,  the  Plans  appear  to  be 
sufficient  for  this  phase  of  the  SI.  The  Division  is  pleased  with 
the  results  of  the  ground  water  screening  method  (GSM)  implemented 
at  other  environmental  site  investigations.  However,  the  Division 
requires  that  the  following  procedures  be  added  to  the  SI  Work 
Plan. 

1)  Drill  cuttings  may  be  used  to  back-fill  soil  borings  if 
the  cuttings  are  not  visually  contaminated,  and  no 
contamination  is  detected  in  the  field  by  gas  chromatograph 
and/or  photoionizing  detector.  Otherwise,  borings  should  be 
backfilled  with  cement  grout. 

2)  Two  down-gradient  monitoring  wells,  and  the  proposed 
piezometers,  should  be  sufficient  to  monitor  ground  water 
beneath  sites  where  the  GSM  detects  no  contamination.  At 
sites  where  the  GSM  detects  ground  water  contamination,  a 
minimum  of  four  monitoring  wells  are  required:  one  "clean” 
well  located  up-gradient  of  the  site,  two  down-gradient  wells, 
and  one  well  located  in  the  area  of  highest  contamination  as 
defined  by  the  GSM. 
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Captain  John  C.  Peck 
Paga  2 

July  22,  1992 


3)  Prior  to  collecting  ground  water  samples  from  GSM  borings 
and  monitoring  wells,  determine  if  light  non-aqueous  phase 
liquids  (LNAPL)  are  present.  If  LNAPL  are  present: 

A)  Measure  and  record  LNAPL  thickness; 

B)  Collect  and  analyze  a  LNAPL  sample  for 
identification  of  the  product. 

If  LNAPL  are  not  detected,  collect  ground  water  samples  as 
proposed. 

4)  It  is  my  understanding  that  the  scope  of  this  SI  includes 
the  second  and  third  quarterly  sampling  events,  and  the  repair 
of  damaged  well  heads  at  the  Ramp  Apron  Rapid  Response 
Initiative  Site.  Please  confirm  the  quarterly  sampling/repair 
schedule  for  this  site. 

5)  The  SI  Report  should  include  isoconcentration  maps  for 
contaminated  soil  and  ground  water,  ground  water 
potentiometric  maps,  and  LNAPL  thickness  maps. 

The  Division  approves  of  the  proposed  SI  schedule  with  the 
addition  of  a  "progress  report"  meeting  to  be  held  soon  after  the 
demobilization  of  the  field  program  (May  1993) .  Please  add  this 
meeting  to  the  Site  Investigation  Schedule,  Work  Plan  Figure  7.1. 

Enclosed  for  your  information  and  use  is  a  copy  of  the 
Division's  Contaminated  Soil  and  Ground  Water  Remediation  Policy 
dated  June  25,  1992.  The  Policy  should  be  referred  to  when 

establishing  applicable  or  relevant  and  appropriate  environmental 
and  public  health  requirements  (ARARs) . 

I  am  looking  forward  to  the  start  of  the  field  investigation 
at  Nevada  Air  National  Guard  in  September.  If  you  have  any 
questions,  please  contact  me  at  the  Bureau  of  Federal  Facilities' 
new  telephone  number:  (702)  687-5872. 

Sincerely,  * 

1  """ 

T.  Nevan  Kane 
Hydrogeologist,  C.E.M. 

DOD  Branch 

Bureau  of.  Federal  Facilities 

TNK/db 

Enclosure 
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OAK  RIDGE  NATIONAL  LABORATORY 

OK  RATED  BY  MARTIN  MARIETTA  ENERGY  SYSTEMS.  INC. 


GRAND  JUNCTION  OFFICE 
P.  0.  BOX  2567 

GRAND  JUNCTION.  COLORADO  SI  502 


April  30, 1993 


Jim  Williams 
Bureau  Chief 

Bureau  of  Water  Pollution  Control 
Division  of  Environmental  Protection 
123  W.  Nye  Lane 
arson  City,  NV  89710 

Permission  for  Discharge  of  Purge  Water  From  Site  Investigation  at  the  Nevada  Air  National 
Guard,  Reno,  Nevada 

Dear  Mr.  Williams: 

As  per  John  Nelson  instructions,  I  am  writing  you  to  formally  request  permission  to  discharge 
approximately  500  gal  of  purge  water  generated  during  site  investigation  activities  at  the 
above-referenced  site.  The  water  was  analyzed  using  CLP  methods  for  volatiles,  semivolatiles, 
and  metals.  T7H  analysis  was  performed  using  modified  8015  for  both  gasoline  and  JP-4 
standards.  Copies  of  the  results  are  enclosed.  The  water  contains  approximately  10  pg/1  of 
benzene  and  trace  amounts  of  chloroform,  ethylbenzene,  and  xylenes,  all  of  which  should  be 
digested  anaerobically  by  the  soil.  Discharge,  if  approved,  would  he  performed  in  the  area 
indicated  in  the  attached  map  of  the  site.  The  area  is  relatively  flat,  void  of  any  vegetation, 
and  removed  from  any  active  storm  drains. 

Please  contact  me  at  (303)  248-6238  with  any  questions  or  comments. 


Sincerely, 


Frank  Gardner 

Site  Project  Manager/EM-1205 


Enclosures 

cc:  apt.  John  Peck  (NVANG) 

Dwight  Robertson  (HAZWRAP) 
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STATE  OF  NEVADA 
BOB  MILLER 

Administrator  Covtmor 


(703)  6X7-4X70 
Air  Quality  6X7-5066 

Mining  Regulation  and  Waclamatlon  6X7-4675 

Water  Quality  Planning  667-5X63 

Water  Pollution  Control  6X7-5X70 

Fax  6X7-5X54 


Waste  Managamant 

Chaw  leal  Haxarda  Managamant 

r- - «  To  nttlXla  ■ 

rtWWw  FteflluM 

Fax 


DEPARTMENT  OF  CONSERVATION  AND  NATURAL  RESOURCES 

DIVISION  OF  ENVIRONMENTAL  PROTECTION 

Capitol  Complex 
333  W.  Nye  Lane 
Carson  City,  Nevada  89710 


May  11,  1993 


Frank  Gardner 

Site  Project  Manager/EM-1205 
Oak  Ridge  National  Laboratory 
P.O.  Box  2567 
Grand  Junction,  CO  81502 

Re:  Discharge  of  Purge  Water;  Nevada  Air  National  Guard 
Dear  Mr.  Gardner: 

This  is  in  response  to  your  letter  of  April  30,  1993  to  John 
Nelson  which  requested  permission  to  dispose  of  500  gallons  of 
purge  water  from  a  site  investigation  at  the  Nevada  Air  National 
Guard . 


Permission  is  hereby  granted  to  dispose  of  500  gallons  of 
purge  water  of  a  quality  described  in  the  attachments  to  your 
letter  of  April  30,  1993  in  the  area  identified  on  the  attached 
map  of  the  site. 

Notify  me,  in  writing  ,  when  the  disposal  has  been 
accomplished. 

If  you  have  any  questions  call  me  at  (702)  687-5870. 

Sincerely, 

/)■ 

James  B.  Williams,  Jr.,  P.E. 

Chief,  Bureau  of 

Water  Pollution  Control 

JBW/kb:WP4 
Gardner. jbw 
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OAK  RiOGE  NATIONAL  LABORATORY 

OPERATED  BY  MARTIN  MARIETTA  ENERGY  SYSTEMS.  INC. 


GRAND  JUNCTION  OFFICE 
P.  0.  BOX  2S67 

GRAND  JUNCTION.  COLORADO  SI  $02 


June  14, 1993 


Jim  Williams 
Bureau  Chief 

Bureau  of  Water  Pollution  Control 
Division  of  Environmental  Protection 
123  W.  Nye  Lane 
Carson  City,  NV  89710 

Discharge  of  Purge  Water  at  Nevada  Air  National  Guard 
Dear  Mr.  Williams: 


This  is  in  response  to  your  letter  dated  May  11, 1993  granting  permission  to  dispose  of  500  gallons 
of  purge  water  to  the  quality  described  in  the  attachments  to  my  letter  of  April  30, 1993.  The  purge 
water  was  disposed  of  in  the  prescribed  manner  on  June  2, 1993. 

If  you  should  have  any  questions,  please  call  me  at  (303)  248-6238. 


Sincerely, 

Frank  Gardner 

Site  Project  Manager/EM-1205 


cc:  Capt.  John  Peck  (NVANG) 

Dwight  Robertson  (HAZWRAP) 
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MONITORING  WELL/PIEZOMETER/BOREHOLE  RECORDS 
AND  CASING/GROUND  ELEVATION  DATA 


APPENDIX  B 


MONITORING  WELL,  PIEZOMETER,  AND  BOREHOLE  RECORDS; 

CASING-  AND  GROUND-ELEVATION  DATA 

This  appendix  contains  the  monitoring  well,  piezometer,  and  borehole  records  and 
casing-elevation  data.  Table  B-l  presents  casing  elevations  for  monitoring  wells  and 
piezometers.  Table  B-2  presents  east  and  north  location  coordinates  for  monitoring 
and  piezometers.  A  legend  with  lithologic  symbols  is  presented  as  a  genera]  guideline  l 
the  types  of  lithology.  Well  summary  forms  for  MW01  through  MW2S  are  presented  first, 
followed  by  piezometer  forms  for  PZ01  through  PZ20.  Borehole  forms  for  soil  borings 
BH01  through  BH34  are  presented  last 
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Table  B-l.  Cuing-  and  ground-elevation  data 


Well  Number 

Ground  Elevation, 
ft  amsl* 

Casing  Elevation, 
ft  amsl 

Screened  Interval, 
ft  bgs* 

MW01 

4406.71 

4406.11 

6.0  to  16.0 

MW02 

4405.05 

4404.62 

7.0  to  17.0 

4404.17 

440438 

6.0  to  16.0 

MW04 

4404.02 

4403.69 

6.0  to  16.0 

MW05 

4403.96 

4403.61 

6.0  to  11.0 

4399.05 

4398.69 

43  to  143 

MW07 

439825 

4397.90 

4.0  to  14.0 

MW08 

439937 

439921 

4.0  to  14.0 

MW09 

4402.14 

4401.97 

4.0  to  14.0 

MW10 

4400.85 

4400.79 

3.0  to  13.0 

MW11 

440038 

4400.09 

4.0  to  14.0 

MW12 

4402.96 

440230 

6.0  to  16.0 

MW13 

4402.98 

4402.48 

6.0  to  16.0 

MW14 

4402.73 

4402.13 

53  to  153 

MW15 

4402.75 

4402.77 

3.5  to  133 

MW16 

440429 

4404.17 

63  to  163 

MW17 

4402.74 

440230 

4.0  to  14.0 

MW18 

4402.80 

440237 

43  to  143 

MW19 

440426 

4404.11 

63  to  163 

MW20 

4403.14 

4403.05 

6.0  to  16.0 

MW21 

4403.44 

440329 

6.0  to  16.0 

MW22 

4405.05 

4404.65 

6.0  to  16.0 

MW23 

4399.72 

4399.40 

5.0  to  15.0 

MW24 

4398.89 

4398.67 

5.0  to  15.0 

MW25 

4398.19 

4397.78 

3.0  to  13.0 
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Well  Number 

Ground  Elevation, 
ftamsT 

Casing  Elevation, 
ft  amsl 

Screened  Interval, 
ftbgs* 

PZ01 

4405.81 

4405.49 

11.0  to  16.0 

PZ02 

440120 

4401.12 

iao  to  15.0 

PZ03 

4399.06 

4496.62 

113  to  163 

PZ04 

4401.43 

4401.09 

113  to  163 

PZ05 

439739 

439728 

113  to  163 

PZ06 

439734 

439723 

103  to  153 

PZ07 

4403.96 

440333 

113  to  163 

PZ08 

440431 

4404.44 

103  to  15.0 

PZ09 

4403.43 

440328 

103  to  153 

PZ10 

4404.15 

440338 

103  to  153 

PZ11 

440335 

4404.00 

103  to  15.0 

PZ12 

4404.80 

4404.65 

103  to  15.0 

PZ13 

4405.77 

4405.72 

103  to  15.0 

PZ14 

4404.09 

4403.85 

103  to  153 

PZ15 

439935 

439935 

103  to  153 

PZ16 

4400.04 

4400.13 

103  to  153 

PZ17 

4403.64 

440334 

103  to  153 

PZ18 

4403.77 

4403.60 

103  to  15.0 

PZ19 

440430 

4404.41 

103  to  153 

PZ20 

4404.47 

440425 

103  to  153 

*  feet  above  mean  sea  level 

*  feet  below  ground  surface 
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B-4 


Table  &2  Coordinates  of  monitoring  wells  and  pieanrocteES. 


Well 

East 

North 

coordinate 

coordinate 

MW01 

14850407.97 

2292392.03 

MW02 

14850646.87 

2291479.77 

MW03 

1485076531 

2291685.76 

MW04 

14850838.94 

2291707.51 

MW05 

14850647.42 

2291676.47 

MW06 

14851808^3 

2291458^5 

MW07 

14851781.73 

2291368.01 

MW08 

14852213.69 

2292066.75 

MW09 

14851893.76 

2292372.09 

MW10 

14851553.65 

229155035 

MW11 

14852064.48 

2292118.93 

MW12 

14851608.54 

2292425.24 

MW13 

1485150137 

2292452.01 

MW14 

1485159439 

2292377.01 

MW15 

14851738.98 

2292407.20 

MW16 

14851285.80 

2292401.13 

MW17 

14851250.21 

2292487.18 

MW18 

14851727.86 

2292422.83 

MW19 

14851117.68 

2292605.78 

MW20 

14850879.06 

2292412.97 

MW21 

14850820.96 

2292435.94 

MW22 

14850736.61 

2292509.20 

MW23 

14851808.31 

2291276.42 

MW24 

14851891.89 

2291306.16 

MW25 

14851764.88 

2291357.89 

Well 

East 

coordinate 

North 

coordinate 

PZ1 

1485060233 

229244729 

PZ2 

14851962.21 

2292437.13 

PZ3 

1485222621 

2292107.69 

PZ4 

1485176839 

2292161.97 

PZ5 

1485220933 

229134624 

PZ6 

1485224222 

229181137 

PZ7 

14851847.04 

2292763.78 

PZ8 

14850646.88 

2291479.77 

PZ9 

1485105526 

229246271 

PZ10 

14851262.18 

2292749.10 

PZ11 

14851421.10 

2292557.67 

PZ12 

14851019.40 

229256208 

PZ13 

14850373.04 

229184330 

PZ14 

14850757.03 

229174433 

PZ15 

14851543.61 

2291306.13 

PZ16 

1485168136 

2291540.86 

PZ17 

1485119227 

229211336 

PZ18 

1485090735 

2291561.01 

PZ19 

14850729.60 

2291569.45 

PZ20 

14850934.20 

2292387.94 
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EXPLANATION 


This  appendix  contains  the  lithologic  lop  Cor  the  monitoring  wells  and  horeholfs 
drilled  at  NVANG  Reno  during  the  remedial  investigation.  Completion  diagrams  of  the 
monitoring  wells  and  piezometers  are  also  included.  The  patterns  used  to  illustrate  well- 
construction  materials  and  lithology  are  identified  below.  The  lithologic  symbols  shown 
below  contain  a  general  description  of  that  unit  Individual  logs  should  be  consulted  for 
detailed  lithologic  information.  All  descriptions  of  color  utilize  the  Munsell  Soil  Color 
Chart.  Grain  sizes  for  sands  were  identified  using  the  American/Canadian  Stratigraphic 
grain  size  chart 


Designated  Patterns  Used  on  the  Lithologic  ond  Well-Completion  Diograms 
for  monitoring  wells,  piezometers  and  borehole  logs. 


WEIL  CONSTRUCTION 
MATERIALS 

Cement 

Cement/Bentonite  grout 
Bentonite  pellets 
Casing 
Sand  pack 
Well  screen 
Native  fill 


LITHOLOGIC  SYMBOLS 


GP  GRAVEL:  coarse  sand  ond  grovel. 


SW  SAND:  medium  groined 
well  graded  with 

SW  SAND:  course  groined  sands, 
welt  graded. 

SP  SAND:  fine  groined  sands, 
poorly  graded. 


sonds. 

grovel. 


SP  SAND:  medium  grained  sonds. 
poorly  graded. 

SM  SILT:  silty  sand  or  sondy  silt. 


CS  SILTY  CLAY:  sondy  occosionoliy. 
CL  CLAY:  silty  cloy  or  cloyty  silt 

REN029 
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Well  Summary  Information 
OAK  RIDGE  NATIONAL  LABORATORY 


DESCRIPTION 


FILL:  yellow  Drown  gravelly  sand,  predominately 
gravel,  sligntly  damp,  unconsolidated. 


SM  SILT:  yellow  brown,  occasional  gravel. 

occasional  limonite  staining,  trace  root  casts, 
occasional  organic  material  (roots)  . 

SP  SAND:  yellowish  brown  (10YR  5/4).  very  fine 
grained,  subrounded,  dense,  dry.  silty, 
consolidated,  disseminated  calcium  carbonate, 
calcareous  matrix. 

Becoming  silty,  dark  reddish-brown  limonite 
staining . 

SP  SANO:  yellowish  brown  (10YR  5/6).  very  fine 
grained,  subangular  to  subrounded.  damD. 
clayey  to  silty,  consolidated,  increasing 
organic  material  at  B  ft. 

Becoming  gray,  medium  grained,  decreasing  clay 
content . 


NO  SAMPLE  recovery. 


SM  SANO:  dark  gray,  coarse  groined  (cL-cU) . 

subangular  to  subrounded,  wet.  occasional  pyrite 
grains,  trace  of  gravel,  loose. 

SM  SANO:  dark  gray  as  above,  increasing  coarse 
grained  (CU) .  wet.  angular  to  subrounded,  trace 
gravel,  loose. 

SP  SANO:  dark  gray,  predominately  coarse  grained 
(cL) .  moist,  loose. 

SM  SANO:  dark  gray,  medium  to  coarse  grained  (cL). 
angular  to  subrounded,  wet.  occasional  pyrite 
grains,  loose,  coarse  grained  to  4  mm  at  21.5 

CS  CLAYEY  SILT:  dark  yellowish  brown  (10YR  4/4). 
mottled  lignt  gray,  sandy,  low  plasticity,  damp, 
abundant  limonite  staining. 

SM  SANO:  gray  brown,  medium  to  coarse  grained 
(cL) .  angular  to  rounded,  trace  coarse  gravel, 
wet.  Increasing  clay  content. 

CS  CLAYEY  SILT:  light  gray  (5Y  7/1).  very  stiff, 
damp,  nonplastic.  sandy,  abundant  limonite 
staining 

SP  SANO:  Drown,  medium  grained,  subrounded  to 
rounded,  trace  gravel,  wet.  loose. 

Becoming  gray,  clayey,  plastic. 

SM  SILT:  yellow  brown  to  gray,  dense,  clayey, 
abundant  limonite  staining. 

CONCRETE  O’ -2' 

BENTONITE  PELLETS  (1/2")  2’-4’ 

FRAC  SAND  (12/20)  4 '-26' 

SLOTTED  2’  PVC  SCREEN  (0.010’)  6’-16' 
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_  Well  Summary  Information 

Orn  J.  OAK  RIDGE  NATIONAL  LABORATORY 


Prepared  Bv:  D.B.  Ertel  Data: 

Hole  No  . :  MW02 _ Casing  Elevation:  440a.Bg' _ 

Total  Oaoth:  20.5'  No  of  Comol.j _ l_Rlg  Tvoa:  Hop  lie 

Auger  Site:  B*  O.D. _ Sample  Tvoe:  g'vg.B'  Contin 

Protect:  NANGB.  Reno _ Oata  Verified  By: _ F 


DESCRIPTION 


FILL:  yellow  Drown  gravelly  sana.  dense,  slightly 
damp,  predominately  gravel. 

SM  SILT:  yellow  brown  (10YR  5/4).  consolidated, 
blocky,  moist,  disseminated  calcium  carbonate, 
calcareous  matrix. 


SP  SAND:  yellow  brown  (10YR  5/4).  medium  grained, 
subangular  to  subrounded,  damp,  loose,  trace 
coarse  sand,  clayey-low  plasticity. 


CS  CLAYEY  SILT:  dark  grayish  brown  (10YR  4/2). 
slightly  plastic,  damp,  abundant  limonite 
staining,  consolidated,  soft,  trace 
organic  material  (roots) . 

Becoming  denser,  increasing  sand  content. 


SP  SANO:  yellowish  brown  (10YR  5/6).  very  fine 

grained,  subangular,  trace  coarse  sand,  compact 
to  loose. 

SP  SAND:  grayish  brown  (10YR  5/2).  fine  grained, 
loose,  becoming  saturated  at  10'. 


SP  SAND:  dark  brownish  gray.  medium  grained. 

subangular  to  subrounded,  wet.  loose,  occasional 

gravel . 

ecoming  dark  gray,  coarse  grained. 


SW  SAND:  grayish  brown,  coarse  grained  (cL-vcL)  , 
subrounded,  wet,  trace  gravel. 


NO  SAMPLE  TAKEN:  Rat  hole  to  set  casing. 


CONCRETE  0-3' 

BENTONITE  PELLETS  (1/2")  3 ' -5  ‘ 

FRAC  SAND  (12/20),  5 '-20.5' 

SLOTTED  2"  PVC  SCREEN  (0.010")  7--17' 
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Prepared  By:. 


Well  Summary  Information 

OAK  RIOGE  NATIONAL  LABORATORY _ 


Hola  No  . :  MH03 _ Casing  Elevation:  44Q4 . 3B  ' _ 

Total  Pantry  1B.5'  no.  of  Conpl _ _ l_RJfl  Type: 

Auger  Site:  B*  0.0. _ Ssaple  Tvoe:  3*xg.5'  Contil 

Proiect:  NANGB.  Reno _ Oats  Verified  By  _£ 


DESCRIPTION 


FILL:  Dark  grayish  Drown  (10YR  3/2)  silty  clay, 
with  Dlack  layer  of  peat  at  aDout  1'. 


SM  SILT:  yellowish  Drown  (10YR  5/4),  silty,  fine 
grained  sano  in  a  clay  matrix. 

SP  SAND:  yellowish  Drown  ( 10YR  5/4),  fine  to  medium 
grained  in  a  silt  matrix. 


NO  RECOVERY 


SP  SAND:  yellowish  Drown  { 10YR  5/4).  fine  grained  l 
a  silt  matrix . 


SW  SAND:  dark  Drown  (10YR  3/3),  fine  to  coarse 
grained . 


SW  SAND:  dark  Drown  as  above,  medium  to  coarse 
grained,  some  clay. 


SW  SANO:  as  above  with  gravel 


SW  SANO:  dark  Drown  (10YR  3/3).  fine  to  coarse 
grained  with  minor  amounts  of  silt,  saturated. 


NO  SAMPLE  TAKEN:  Rat  hole  to  set  casing. 


CONCRETE  0 1 -1 ' 

BENTONITE  PELLETS  (1/2”)  1 ’ -4  ’ 

FPAC  SAND  (12/20).  4  '  -  38 . 5 ' 

SLOTTED  2"  PVC  SCREEN  (0.010”)  6'-16' 
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Well  Summary  Information 
OAK  RIDGE  NATIONAL  LABORATORY 


FILL:  dark  drown  (10YR  4/3)  silty  clay 


SM  SILTY  CLAY:  brown  to  yellowish  brown  (10YR  5/3) 
with  gray  clay  inclusions  and  black  flakes  of 
organics,  dry  to  moist,  calcareous 


SM  SILTY  CLAY:  as  above,  non  calcareous 


SP  SAND:  dark  to  very  dark  gray  (7.5YR  N4/-N3/) 
fine  to  medium  grained,  subangular,  moist. 


SP  SAND:  dark  olive  gray  (5Y  3/2),  fine  grained, 
compact,  less  moist. 


GP  GRAVEL:  very  coarse  sand  to  gravel,  very  dark 
gray  (7.5YR  4/N)  .  wet  to  saturated,  angular  to 
subangular . 


CONCRETE  O' -2' 

BENTONITE  PELLETS  (1/2")  2 - -4 . 5 1 
FRAC  SAND  (12/20),  4.5,-18' 

SLOTTED  2”  PVC  SCREEN  (0.010")  e'-lB’ 
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_  Well  Summary  Information 

orn  J.  OAK  RIDGE  NATIONAL  LABORATORY 


DESCRIPTION 


SM  SILTY  CLAY:  yellowish  drown  (10YR  5/4).  ory . 


SM  SILTY  CLAY:  yellowish  brown  (10YR  5/4)  with  lim- 
onite  staining  and  black  organic  debris. 


CS  SILTY  CLAY:  as  above  with  increasing  limonite 
staining  and  moisture  content. 


SW  SAND:  very  dark  gray  (7.5YR  3/N3/')  .  HNU  150ppm. 


SP  SAND:  dark  grayish  brown  (2.5Y  4/2).  poorly 
graded.  HNU  <ippm. 


REFUSAL  AT  13'. 

CONCRETE  O'-l' 

NEAT  CEMENT,  6/1.  l'-2.5' 

BENTONITE  PELLETS  (1/2")  2.5'-4.5' 
FRAC  SAND  (10/20),  4.5'-13' 

SLOTTED  2"  PVC  SCREEN  (0.010")  6'-ll' 
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_  Well  Summary  Information 

om  JL  OAK  RIDGE  NATIONAL  LABORATORY 


DESCRIPTION 


ASPHALT  AND  GRAVEL 


FILL:  black  gravel  and  silty  fill,  noticable  fuel 
odor.  HNU  3ppm. 


SM  SILTY  CLAY:  yellowish  brown  ( 1 OYR  4/1) ,  some 
sporadic  gravel.  HNU  200ppm. 


SM  SILTY  SAND:  dark  gray  to  very  dark  gray. 
(10YR  4-3/1).  moist.  HNU  200ppm . 


GP  GRAVEL:  dark  grayish  brown  (10YR  4/2)  sand  with 
gravel,  moist.  HNU  30ppm. 


SW  SAND:  dark  grayish  brown  ( 10YR  4/2),  medium  to 
coarse  grained,  angular  to  subangular.  gravels 
subangular,  saturated. 


SW  SAND:  as  above . 


CONCRETE  0 ' -1 .5' 

BENTONITE  PELLETS  (1/2")  1.5'-2.5' 

PRAC  SAND  (12/20).  2 . 5 ' - 16 ’ 

SLOTTED  2"  PVC  SCREEN  (0.010”)  4.5’-14.5‘ 
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B-12 

Well  Summary  Information 


OAK  RIDGE  NATIONAL  LABORATORY 


_ Casing  Elevation:  4397.90  ' _ 

No.  of  Compl.j _ l_Rlg  Type:  Mobile 

Saaole  Type: 

2fl _ Oata  Verlfiefl  Bv.  F 


DESCRIPTION 


ASPHALT  AND  GRAVEL 


FILL:  dark  gray  (10YR  4/1),  silty  clay.  dry.  HNU  20 
ppm. 


SM  SILTY  CLAY:  dark  gray,  black  organic  content. 
HNU  250ppm. 


SM  SILTY  CLAY:  dark  gray.  HNU  250-300ppm. 


SW  SAND:  very  dark  gray  (7.5YR  N/3) .  fine  to  coarse 
grained  with  some  gravel.  Moist  to  wet  with  free 
product . 

SW  SAND:  as  above,  dark  brown  (10YR  4/3) . 


SW  SANO:  dark  brown  (7.5YR  4/3).  fine  to  medium 
grained . 

SW  SANO:  as  above,  becoming  medium  to  coarse 
grained  . 


SP  SAND:  dark  gray  (10YR  4/1),  coarse  grained. 


CONCRETE  0 ’-1 ’ 

NEAT  CEMENT.  6/1,  1-2.5' 

BENTONITE  PELLETS  (l/2“)  2.5'-3.2‘ 
FRAC  SAND  (10/20) , 3.2’-14.5' 

SLOTTED  2"  PVC  SCREEN  (0.010")  4’-14’ 
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Well  Summary  Information 
OAK  RIDGE  NATIONAL  LABORATORY _ 


FILL:  unconsolidated  brown  fill,  silty  clay.  sand, 
and  gravel. 


SW  SAND:  very  dark  gray  (7. SYR  N3/) ,  fine  to 
medium  grained.  suDangular,  wet. 


SH  SAND:  very  dark  grayish  brown  (2.5Y  3/2).  medium 
to  coarse  grained,  with  gravel. 


SM  SAND:  very  dark  gray  (7.5YR  N3/) .  fine  to 
coarse  grained,  less  gravel. 


NO  SAMPLE  OVERORILL  FOR  CASING  INSTALLATION. 


CONCRETE  O'-l’ 

NEAT  CEMENT.  5/1,  l'-2’ 

BENTONITE  PELLETS  (1/2")  2 1 -3 * 

FRAC  SAND  (10/20)  .  3 ' - 16 1 

SLOTTED  2"  PVC  SCREEN  (0.010”)  4’-14’ 
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B*14 

Well  Summary  Information 


OAK  RIDGE  NATIONAL  LABORATORY 


_ Date: _ 1 

mg  Elevation:  4401 .97' 
f  Cornel . :  1  Rio  Tvoa:  Mobil 


.Ground  Elevatlon:_ 
_ Location: 


DESCRIPTION 


FILL:  light  gray  Drown,  large  pebbles,  with  clayey 
silt  and  sand. 


SM  CLAYEY  SILT:  very  dark  gray  (7.5YR  N3/1 .  grading 
to  dark  brown  (7.5YR  4/4).  dry.  friable,  limo- 
nite  at  4.0‘.  increasingly  silty  with  limonite 
staining,  occasional  large  cobbles. 


SW  SAND:  very  dark  gray  (5Y  3/1).  well  graded. 

poorly  cemented,  clay  matrix,  occasional  Quartz 
grains  and  cobbles,  damp  to  wet  with  depth. 


Cobble  at  10’,  removed  sampler,  refusal  at  11’, 
skid  rig  5'.  Drilling  without  sampler  to  reach 
TD.  very  slow  drilling. 


SW  SAND:  dark  olive  gray  (5Y  3/2),  fine  to  course 
grained,  subangular  to  subrounded,  logged  from 
cuttings . 


CONCRETE  0 ' -1 ' 

NEAT  CEMENT,  6/1.  l'-2.5’ 

BENTONITE  PELLETS  ( 1/2")  2.5'-3’ 

FRAC  SAND  (10/20)  ,  3’-16’ 

SLOTTED  2"  PVC  SCREEN  (0.010")  3'-16’ 
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B-15 

Well  Summary  Information 
OAK  RIDGE  NATIONAL  LABORATORY 


DESCRIPTION 


FILL:  Dark  Drown  (10YR  4/3)  silty  clay. 


SM  SILTY  CLAY:  yellowisn  brown  (10YR  5/4).  mottled 
witn  lignt  gray  silty  clay,  abundant  limonite 
staining. 


SM  SILTY  CLAY:  as  above,  becoming  moist. 


SP  SAND:  dark  olive  gray  (5Y  3/2).  fine  grained, 
silty  . 


SP  SAND:  as  above,  moist  to  wet  at  8.5‘ 


SW  SAND:  dark  yellowish  brown  (10YR  4/4),  fine  to 
coarse  grained,  becoming  coarser  with  depth. 


SW  SAND:  as  above,  with  occasional  gravel  to  cobble 
size  rocks. 


NO  SAMPLE  TAKEN.  OVERDRILL  FOR  CASING  INSTALLATION 

CONCRETE  O'-l’ 

NEAT  CEMENT.  6\1,  1  '  -2  * 

BENTONITE  PELLETS  (1/2")  2-2. 5’ 

FRAC  SAND  (12/20).  2.5,-16' 

SLOTTED  2"  PVC  SCREEN  10.010")  3'-13‘ 
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B-16 

Well  Summary  Information 


OAK  RIDGE  NATIONAL  LABORATORY 


DESCRIPTION 


CONCRETE 

SW  SANO:  dark  yellowish  drown  (10YR  4/4).  fine  to 
coarse  grained,  angular  to  subangular.  moist. 

SM  SILTY  CLAY:  dark  grayish  brown  ( 10YR  4/2)  . 

SM  SILTY  SANO:  very  dark  grayish  brown  (10YR  3/2). 
with  gravel  and  cobbles,  some  zones  of  limonite 
staining,  moist,  one  broken  cobble  showed  ev¬ 
idence  of  fuel  staining,  hnu  i.4ppm. 


ROCK  STUCK  IN  SAMPLER  NO  RECOVERY. 


SW  SAND:  very  dark  gray  (10YR  3/1).  fine  to  coarse 
grained  with  some  gravel,  sample  logged  from 
cuttings  as  center  bit  was  used  to  penetrate 
gravel  zones. 


SW  SAND:  very  dark  grayish  brown  ( 10YR  3/2).  fine 
to  coarse  grained  sand  with  occasional  gravels. 


CONCRETE  O'-l' 

NEAT  CEMENT.  6\1.  1-2.5' 

BENTONITE  PELLETS  (1/2")  2.5-3- 

FRAC  SAND  (10/20)  .  3  ’  - 16  1 

SLOTTED  2"  PVC  SCREEN  (0.010”)  4’-14' 


NVANG  SI  Report 
Fmal  •  April  1994 
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B-17 

Mel]  Summary 


Information 


OAK  RIDGE  NATIONAL  LABORATORY 


Prepared  Bv:  C.A.  Muhr 
Ho  la  NO.:  MX  12 _ 


.Data:  11/17/92 


.Pa«a:_l_Q£_l_ 


Total  Depth 
Auger  sub:  a*  O.D. 
Protect:  NANGB.  Reno 


_Caa»ng  Elevation:  4402. SO' _ 

No.  of  Coaol.J _ l_Rlg  Tvoa:  MoOlla  B-S3 


.Ground  Elevation:  4402.96’ 
_ Location:  Site  13 _ 


. Saaple  T«na:  ?•» g.B’  Continuous.  Noaa  sampler 


.Oata  Verified  Bv:  F  G  Gardner 


Pate  15/15/92 


Iwn  \  wg  1  wg  I  ggwgngi 


DESCRIPTION 


>,L - 


/S8P 

t/A 1 

&Si 


ASPHALT 


FILL:  dark  reddish  brown  (2.5Y  3/4).  gravelly. 


SM  SILTY  SANO:  yellowish  brown  (10YR  5/6).  grading 
to  silty  clay,  firm,  slightly  moist. 


SP  SAND:  very  dark  gray  (7.5YR  N3/) .  fine  grained, 
moderately  dense,  moist. 


SP  SANO:  dark  olive  brown  (2.5Y  4/4),  fine  to  med¬ 
ium  grained,  loose,  saturated. 


SP  SANO:  as  above . 


SW  SAND:  dark  olive  brown  (2.5Y  4/4),  medium  graine 
grading  to  coarse  sand  and  gravel,  loose,  satui — 
ated . 


NO  SAMPLE  TAKEN  HOLE  WAS  OVERDRILLEO  TO  ACCOMODATE 
FOR  HEAVING  SANDS  PRIOR  TO  CASING  INSTALLATION. 


CONCRETE  0 ’ -1 ' 

NEAT  CEMENT,  6\1.  l'-2.5' 

BENTONITE  PELLETS  (1/2")  2.5’-4- 
FRAC  SAND  (10/20)  ,  4  ' -IB. 5 ' 

SLOTTED  2"  PVC  SCREEN  (0.010”)  6'-16' 


NVANG  SI  Report 
Final  •  April  1994 
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B-18 

Well  Summary  Information 


OAK  RIDGE  NATIONAL  LABORATORY 


ASPHALT 


FILL:  dark  brown  (7.5YR  4/3).  many  gravel  to  cobble 
size  rocks,  firm,  becoming  moist  at  8’,  sample 
logged  from  cuttings. 


SW  SAND:  dark  olive  brown  (2.5Y  4/4),  fine  to 
coarse  grained,  angular  to  subangular.  loose, 
saturated . 


SW  SANO:  as  above,  moderately  dense,  occasional 
Debbies  to  cobbles. 


NO  SAMPLE  TAKEN,  HOLE  WAS  OVERORILLED  TO  ACCOMODATE 
FOR  HEAVING  SANDS  PRIOR  TO  CASING  INSTALLATION. 


CONCRETE  0 ' -1 .5' 

NEAT  CEMENT,  6/1,  1.5'-2.5' 

BENTONITE  PELLETS  (1/2")  2.5'-4- 
FRAC  SAND  (10/20)  .  4  -15. 5' 

SLOTTED  2”  PVC  SCREEN  (0.010")  6’-15.5’ 
NATIVE  FILL  15.5--18‘ 


NVANG  SI  Report 
Final -  April  1994 
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B-19 

Well  Summary  Information 


OAK  RIDGE  NATIONAL  LABORATORY 


DESCRIPTION 


ASPHALT 


FILL:  dark  Drown  (7.5YR  4/3).  silty,  sandy  with 
cobbles,  dry  to  moist,  hard  drilling  conditions, 
logged  from  cuttings. 


SP  SAND:  very  dark  grayish  brown  (2 . 5Y  3/2).  fine 
grained,  moderately  dense,  moist. 


SP  SAND:  olive  brown  (2.5Y  4/3).  fine  grained,  less 
moist,  dense. 


SP  SAND:  very  dark  gray,  fine  to  medium  grained, 
wet.  moderately  loose. 


SW  SAND:  olive  brown,  medium  to  coarse  grained,  wet 
loose  with  sparse  gravel. 


SW  SAND:  as  above  with  increasing  pebbles/gravel 


CONCRETE  O’-l' 

NEAT  CEMENT.  6/1.  l'-2.5' 

BENTONITE  PELLETS  (1/2")  2.5’-4- 
FRAC  SAND  (10/20)  ,  4'-16’ 

SLOTTED  2"  PVC  SCREEN  (0.010")  5.5’-15.5’ 


NVANG  SI  Report 
Final  •  April  1994 


ornl 


Prepared  By:. 
Mole  No 


B-20 

Well  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY 


*  Muhr _ Oat*: 

_ Casing  Elavation:  4402 . 77 ' 

4.5'  No  .  of  Comol  Rifl  Tvds:  Mobil 

O.D. _ Saaole  Tvoa:  g"»g.5'  Cont 

Reno _ Oats  Vepified  By:_ 


DESCRIPTION 


FILL:  Oarlc  Drown  (10YR  3/3)  .  abundant  gravel,  num¬ 
erous  root  nairs.  dry.  loose. 


SM  SILTY  SAND:  dark  yellowish  Drown  (10YR  4/6). 
some  clay,  very  dense,  abundant  limonite 
staining  slightly  moist. 


GM  GRAVEL:  cobbles  and  gravel  in  fine  grained  sand 
dark  yellowish  Drown,  some  black  organics,  lim¬ 
onite  staining,  poor  recovery. 


SW  SANO:  dark  brown  ( 10YR  3/3). 
with  occasional  gravel. 


loose,  saturated. 


NO  SAMPLE:  last  2'  drilled  with  center  bit  because 
of  rocks  encountered  at  13'. 


CONCRETE  0 ' -1 ' 

NEAT  CEMENT.  6/1.  1 '-2.5' 

BENTONITE  PELLETS  (1/2")  2.5'-3’ 

FRAC  SAND  (10/20).  3  -14.5' 

SLOTTED  2"  PVC  SCREEN  (0.010")  3. 5-14. 5' 


NVANG  SI  Report 
Final .  April  1994 


I 
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Nell  Summary  Information 
OAK  RIOGE  NATIONAL  LABORATORY 


DESCRIPTION 


FILL:  dark  Drown  (lOYR  3/3).  silty,  dense,  dry. 


FILL:  light  yellowish  brown  (lOYR  6/4).  silt.  dry. 
friable  texture. 


FILL:  brown  (lOYR  4/3),  fine  to  medium  grained  sand 
abundant  limonite  staining,  increasing  moisture 
content . 


SW  SAND:  yellowish  brown  (lOYR  4/4).  dense,  with  ]' 
Jim onjte  layer,  moist  to  wet. 


SP  SAND:  dark  yellowish  brown  (lOYR  4/4),  fine 
grained . 


GP  GRAVEL:  dark  yellowish  Drown  coarse  sand  and 
gravel,  very  loose,  saturated. 


NO  SAMPLES  TAKEN.  HOLE  OVERDRILLED  FOR  HEAVING 
SANDS  PRIOR  TO  CASING  INSTALLATION. 


CONCRETE  0 ' -1 ' 

NEAT  CEMENT.  6/1,  l'-3' 

BENTONITE  PELLETS  (1/2")  3'-4.5’ 

FRAC  SAND  (10/20)  .  4.5‘-19’ 

SLOTTED  2'  PVC  SCREEN  (0.010")  6.5’-16.5’ 


NVANG  SI  Report 
Final .  April  1994 
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Well  Summary  Information 
OAK  RIDGE  NATIONAL  LABORATORY 


FILL:  black  (2.5Y  N2/) .  silty,  gravelly  fill,  heavy 
petroleum  odor,  dense,  dry,  HNU  lOOppm. 


SM  CLAYEY  SILT:  light  olive  brown  (2.5Y  5/4).  heavy 
petroleum  odor,  moderately  dense,  blocky  struc¬ 
ture.  dry  to  slightly  moist.  HNU  200ppm. 


SM  CLAYEY  SILT:  black  (5Y  2.5/2).  with  medium 
grained  sand  and  occasional  cobbles,  some 
evidence  of  limonite  staining. 


SW  SANO:  very  dark  olive  gray  (5Y  3/2).  fine 

fine  to  medium  grained,  with  occasional  gravel, 
wet.  loose,  becoming  siltier  at  10' 


SW  SANO:  olive  (5Y  4/3).  medium  to  coarse  sand  with 
occasional  gravel,  loose,  hnu  lOppm. 


CONCRETE  O'-l* 

NEAT  CEMENT.  6/1.  1  ’  -2 . 5 ' 

BENTONITE  PELLETS  (l/2“)  2.5-31 
FRAC  SAND  (10/20)  ,  3'-15’ 

SLOTTED  2"  PVC  SCREEN  (0.010")  4’-14' 


NVANG  SI  Report 
Final  -  April  1994 


ornl 


Prepared  By:. 
HO  1*  No  . :  MX 


B-23 

Well  Summary  Information 


OAK  RIOGE  NATIONAL  LABORATORY 


■  A-  Munr _ Oats: 

_ Casing  Elevation. 

5 .  S '  No  .  of  Coaol.j _ l_Rig  Type: 

O.D. _ Saaple  Type: 

Reno _ Data  Verified  Bv  F 


DESCRIPTION 


FILL:  dark  Drown  (10YR  3/3).  dry.  moderately  dense, 
with  gravel . 


SM  SILTY  CLAY:  dark  yellowish  Drown  (lOYR  4/4)  . 
slightly  moist,  friable 


SW  SANO:  dark  olive  brown  (2.5Y  4/4).  fine  to  med¬ 
ium  grained,  moderately  loose  with  occasional 
grave)  distinct  petroleum  odor.  HNU  lOOppm. 


SW  SANO:  as  above,  increasing  moisture  content  with 
depth,  hnu  17ppm. 


GP  GRAVEL:  matrix  yellowish  brown  (lOYR  4/4).  med¬ 
ium  to  coarse  grained  sand,  saturated. 


GP  GRAVEL:  as  above  medium  to  coarse  grained  sand 
with  gravel  to  cobble  size  rocks,  logged  from 
cuttings  as  center  bit  used  to  drill. 


CONCRETE  0-1 ’ 

NEAT  CEMENT.  6/1.  1  -2. 3’ 

BENTONITE  PELLETS  (1/2")  2.3'-3- 

FRAC  SAND  (10/20)  ,  3'-16.5- 

SLOTTED  2"  PVC  SCREEN  10.010")  4.5,-14.5> 


NVANG  SI  Report 
Final  •  April  1994 


B-24 

_  Well  Summary  Information 

orn  J.  OAK  RIOGE  NATIONAL  LABORATORY 


Prepared  Bv  c.A.  Muhr _ Data: 

Hole  No.:  MW  19 _ Casing  Elevation:  440a.ll’ _ 

Total  Depth:  IBS'  No  of  Comol.:  1  R1q  Type:  Moolis 

Auger  Site:  B'  O.D. _ Saaple  Type:  8'  Conti 

Pronet:  NANGB  Reno _ Data  verified  Bv:  £ 


DESCRIPTION 


FILL:  dark  yellowish  Drown  (10YR  4/4).  silty  with 
gravel  at  surface. 


SM  CLAYEY  SILT:  yellowish  brown  (10YR  5/4).  very 
dense,  slightly  moist. 


SW  SAND:  dark  yellowish  brown  (10YR  3/4),  fine  to 
coarse  grained  sand  with  gravel,  increasing 
moisture  content,  abundant  limonite  staining. 


SM  SILT:  gray  (10YR  5/1),  dense  to  very  dense,  abun 
dant  limonite  staining,  moist. 


SW  SAND:  dark  yellowish  brown  (10YR  3/4).  fine  to 
coarse  grained,  loose,  some  limomite  stain. 


SP  SAND:  dark  olive  brown  (2  5Y  4/4).  fine  grained, 
loose  to  moderately  loose,  saturated. 


SP  SAND:  as  above,  flowing  sands. 


CONCRETE  0-1 ■ 

NEAT  CEMENT,  6\1,  1  '  -3  ' 

EENTONI TE  PELLETS  (1/2")  3-4’ 

FRAC  SAND  (10/20)  .  4  '  -  18 . 5 ' 

SLOTTED  2”  PVC  SCREEN  (0.010")  6.5’-16.5’ 


NVANG  SI  Report 
Final  •  April  1994 
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ornl 


Well  Summary  Information 
OAK  RIDGE  NATIONAL  LABORATORY  _  _  _ 


FILL:  light  gray  gravelly  sand,  unconsolidated, 
dry . 

SM  SILT:  light  olive  brown  (2.5YR  5/4),  mottled 
light  gray,  dense,  consolidated,  sandy,  dry. 

SM  SAND:  light  gray,  mottled  dark  olive  brown,  fine 
grained  to  coarse  grained,  subangular  to 
subrounded.  abundant  gravel.  damp, 
occasional  gravel  to  7  cm.  abundant 
limonote  staining. 

Increasing  clay  content,  becoming  predominately 
medium  grained. 

SP  SAND:  very  dark  grayish  brown  (2.5Y  3/2).  fine 
grained,  subrounded.  moist,  clayey-moderately 
plastic,  trace  gravel. 

Becoming  (2.5Y  4/0).  medium  grained. 

CS  SILTY  CLAY:  olive  brown  (2.5Y  4/4),  moist, 
plastic,  interbedded  with  gray  sand. 


SW  SAND:  dark  gray, 
subangular  to  sul 
gravel  2  to  8  cm 


gray,  coarse  grained  (cL-vcL) . 
to  subrounded.  wet.  loose,  abundant 


SP  SAND:  gray  brown,  medium  grained,  rounded, 
moist. 

SW  SAND:  gray  brown,  coarse  grained  (cL-vcL).  wet. 
subrounded.  occasional  cobble  to  9  cm. 


SW  SAND:  gray  brown,  medium  to  coarse  grained, 
subrounded  to  rounded,  wet.  occasional  fine 
to  gravel  2  cm. 


CONCRETE  0-2' 

BENTONITE  PELLETS  (1/2")  2'-4' 

FRAC  SAND  (12/20)  .  4'-18' 

SLOTTED  2"  PVC  SCREEN  (0.010”)  6--16' 


NVANG  SI  Report 
Final  -  April  1994 
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B-26 

Well  Summary  Information 


OAK  RIDGE  NATIONAL  LABORATORY 


FILL:  Dale  gray  sandy  silt,  unconsolidated, 
dry.  occasional  fine  gravel. 

SM  SILT:  light  gray,  dense,  white  calcareous 
stringers,  calcareous  matrix,  dry. 

Becoming  very  pale  brown,  concave  bedding 
lamina,  fissile  carbonaceous  stringers, 
carbonaceous  material,  limonite  staining. 

SW  SAND:  light  gray,  mottled  olive  brown,  fine 
grained  to  coarse  grained,  angular  to 
subrounded,  trace  gravel,  damp,  clayey 
matrix  . 

SW  SAND:  yellowish  brown  (10YR  4/4).  medium  grained 
rounded,  damp,  limonite  staining,  occasional 
gravel.  Increasing  gravel  to  7  cm 
with  weathered  granite  fragment  to  7  cm. 


SP  SAND:  very  dark  grayish  brown  (2.5Y  3/2).  medium 
grained,  subrounded,  clayey,  plastic,  wet. 
consolidated,  medium  stiff,  trace  gravel. 


SW  SAND:  gray  brown,  coarse  grained  (cL-vcL)  . 
subangular  to  rounded,  abundant  gravel 
and  occasional  cobble  to  9  cm. 

Becoming  clayey,  consolidated,  laminated  bedding 
mottled  grayish  green  (5G  4/2)  to  dark  blue  gray 
(58  4/1)  . 

SW  SAND:  gray  brown,  fine  to  coarse  grained  (L) . 
subangular  to  rounded,  loose,  saturated, 
abundant  pyrite  grains,  abundant  gravel 
to  7.25  cm. 


CONCRETE  0-2' 

BENTONITE  PELLETS  (1/2")  2'-4' 

FRAC  SAND  (12/20).  4'-18' 

SLOTTED  2"  PVC  SCREEN  (0.010")  6'-16’ 


NVANG  SI  Report 
Final  -  April  1994 


_  Well  Summary  Information 

om  J.  OAK  RIDGE  NATIONAL  LABORATORY  _  _ 


Preparad  Bv:  O.B.  Er tel  Data: 

Hole  No . :  Mwag _ Casing  elevation:  4404  65' 

Total  Daotn:  21. S'  No.  of  Compl _ 1_R*0  Tvna:  Mobil 

Auger  Size:  B‘  O.D. _ Sample  Tvne:  3‘x2.5'  Cont 

Proiect:  NANGB.  Reno _ Data  Verified  By:_ 


DESCRIPTION 


Asphalt  parking  lot  B”  thick. 
No  sample  recovery. 


CS  SILTY  CLAY:  Dale  Drown  (10YR  6/3).  consol  mated, 
stiff,  damp,  plastic,  becoming  yellow  brown 
(10YR  5/4),  occasional  carbonaceous  nodules 
to  3  mm  in  length,  with  a  set  of  off-white, 
cross-bedded  sand. 


SW  SAND:  gray  brown,  fine  to  medium  grained. 

subrounded,  clayey-plastic,  occasional  limonite 
staining,  moist,  gravel  to  5  cm. 

Becoming  dark  grayish  brown  (2.5Y  3/2).  medium 
grained,  abundant  limonite  staining,  occasional 
gravel  to  3  cm. 

SM  SILT:  bluish  gray  (5B  5/1).  sandy,  damp, 
consolidated,  slightly  laminated. 


SP  SAND:  dark  greenish  gray  (5G  4/1).  fine  grained, 
occasional  limonite  staining.  With  2.5  cm  thick 
lenses  of  gray  to  brown  silty  sand,  medium 
grained,  black  Fe  staining  at  12’ . 


SW  SAND:  gray  brown,  medium  to  coarse  grained, 
subangular  to  subrounded,  saturated,  loose, 
abundant  gravel  to  7.5  cm.  saturated, 
occasional  gravel  to  3  cm. 


CONCRETE  0-2' 

BENTONITE  PELLETS  (1/2")  2'-4‘ 

FRAC  SAND  (12/20).  4 '-21. 5' 

SLOTTED  2"  PVC  SCREEN  (0.010")  6'-16' 


NVANG  SI  Report 
Final  •  April  1994 
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Well  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY 


DESCRIPTION 


No  sample  recovery. 


SM  SILT:  very  dark  grey  (7.5YR  N3/) .  mottled  black, 
stiff,  damp.  Dlockv.  laminated,  abundant  organic 
material  (roots),  low  angle  sand  stringers, 
trace  gravel  to  2.3  cm. 

SP  SAND:  medium  gray  (2.  5Y  N5/)  .  mottled  green  and 
brown,  fine  grained. 

CS  SILTY  CLAY:  dark  greenish  gray  (5G  4/1).  mottled 
green  and  gray,  stiff,  damp,  trace  organic 
material  (roots),  trace  carbonaceous  material. 

CS  CLAYEY  SILT:  dark  greenish  gray  (5GY  4/1). 

moist,  high  plasticity,  medium  stiff,  abundant 
gravel  to  5.5  cm.  occasional  organic 
material,  occasional  carbonaceous  material. 

SP  SANO:  dark  gray,  mottled  brown,  medium  grained, 
subangular,  moist,  trace  gravel  to  3  cm. 


SP  SANO:  brown  to  gray  brown,  medium  grained, 
angular  to  subangular,  consolidated, 
occasional  light  brown  gypsiferous 
nodules  1  to  5  mm  long  in  a  4  mm  laminated  bed. 

SW  SANO:  brown  to  gray  brown,  fine  to  coarse 
grained,  subangular,  dense,  wet.  gypsiferous 
nodules  9  mm,  abundant  pyrite  grains. 

NO  SAMPLE  -  RAT  HOLE  FOR  CASING 


CONCRETE  0 ’-1 ' 

BENTONITE  PELLETS  (1/2")  r-3’ 

FRAC  SAND  (12/20).  3 '-18' 

SLOTTED  2"  PVC  SCREEN  (0.010")  5'-15- 


NVANG  SI  Report 
Final  •  April  1994 
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Well  Summary  Information 
OAK  RIOGE  NATIONAL  LABORATORY 


DESCRIPTION 


FILL:  sandy  gravel,  fine  to  coarse,  dry, 

unconsolidated . 

CS  SILTY  CLAY:  dark  gray  (10YR  4/1).  mottled 
black,  dense,  slightly  damb.  black  organic 
rich  layer  at  2.5  ft. 

SM  SILT:  pale  gray,  consolidated,  slightly  damp, 
blocky.  very  stiff,  homogeneous. 

CL  CLAY:  brown  (10YR  5/3).  damp,  dense,  very  stiff, 
trace  organic  material  (roots) . 

CL  CLAY:  medium  gray  (2.5Y  N5/)  .  mottled  brown  and 
dark  green,  stiff,  moist,  trace  organic 
material . 

Increasing  sand  and  silt,  mottled  dark  green, 
increasing  moisture,  increasing  organic 
material . 

SW  SAND:  very  dark  gray  (2.5Y  N3/) ,  medium  to 

coarse  grained  (mL-cL)  .  subangular  to  subrounded 
wet.  clayey-plastic. 

CS  CLAYEY  SILT:  dark  green,  gray-green,  medium 
stiff,  plastic,  moist,  occasional  gravel 
to  3.5  cm. 

SP  SAND:  brown,  medium  grained,  subrounded, 
loose,  saturated,  occasional  pyrite  grains. 

SP  SAND:  As  above,  occasionally  grayish,  more 

consolidated,  scattered  light  brown  gypsiferous 
nodules  to  5  mm. 


SW  SAND:  gray,  medium  to  coarse  grained  (U-vcU)  , 
subrounded,  clean,  occasional  gravel 
to  6  cm,  cobble  to  8  cm.  wet. 


CONCRETE  O'-l' 

BENTONITE  PELLETS  (1/2")  1 ' -3 ’ 

FRAC  SAND  (12/20)  .  3'-16' 

SLOTTED  2"  PVC  SCREEN  (0.010”)  5'-15’ 


NVANG  SI  Report 
Final  •  April  1994 


Well  Summary  Information 
OPn  J.  OAK  RIDGE  NATIONAL  LABORATORY 


Prepared  B«:  D.B.  Ertel  Pete: 

Hole  NO.:  HH2S(BH27)  Caeino  Elevation:  4397. 7B' _ 

Total  Depth:  14.5'  No .  of  Coanl  .:  1  Rio  Type:  Mobil 

Auger  Site:  B*  O.D. _ Semple  Type:  a'xg.S'  Cont 


.Data  Verified  By: 


DESCRIPTION 


No  sample  taken,  augered  to  3.5  ft. 


CL  CLAY:  dark  greenish  gray  (5GY  4/1),  mottled 
dark  green,  damp,  blocky.  occasional  organic 
material  (roots),  fuel  odor. 


fuel  odor. 


Increasing  silt,  medium  gray  to  dark  greenish 
gray  (5BG  4/1).  stiff,  moist,  dark  fuel  stains, 
carbonized  root  remains,  occasional  carbonaceous 
material . 

SP  SAND:  very  dark  gray  (2.5Y  N3/) .  medium  grained, 
suoangular  to  rounded.  clayey-Dlastic.  loose, 
saturated,  trace  organic  material,  becoming 
fine  grained,  dark  greenish  gray  (5G  4/D, 
slight  fuel  odor. 

SP  SAND:  brown  (10YR  5/3).  medium  grained, 
subrounded,  saturated,  abundant  light  brown 
gypsum  nodules  1  to  4  mm.  thinly  laminated 
brown,  yellow,  and  black  bedding,  becoming 
cohesive  at  10  ft. 


SW  SAND:  dark  gray,  medium  to  coarse  grained, 
saturated,  occasional  gravel  to  4  cm. 


NOTE:  Monitor  well  25  was  completed  in 

borehole  27. 


BENTONITE  PELLETS  (1/2")  O’-l.S’ 

FRAC  SAND  112/20),  l.5’-14.5‘ 

SLOTTED  2”  PVC  SCREEN  (0.010")  3’-13- 
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Me 11  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY 


_ Casing  Elavation:  4403.49' 

No.  of  Coacl.:  1  Rio  Tvoa:  Modi 

, _ Saaple  Type: _ 

Oata  Verified  By:. 


. Ground  Elevation:. 
_ Location:  BaaaM, 


DESCRIPTION 


CONCRETE  0-1 1 

BENTONITE  PELLETS  (1/2")  7 ' -9 ' 

FRAC  SAND  (12/20).  9-17' 

SLOTTED  2"  PVC  SCREEN  10.010")  ll'-16' 


NVANG  SI  Report 
Final  -  April  1994 


ornl 


Well  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY _ 


Prepared  Bv:  D.B. 
Hole  no.:  PZQ2 


Ertel 


Data:  10/17/92 


.Page: 


.Casing  Elevation:  4401 . 12 ‘ 


Total  Paotn:  IB'  No.  of  Coapl.J _ l_Rig  Type:  Mob  11a  B-53 

Auger  Siia:  B*  Q.D.  Saaole  Type: _ 

Project:  NANGB.  Reno _ Oata  Verified  Bv:  F.G.  Gardner 


Ground  Elevation: 
_  Location:  Nortfi 


.  Oati 


rwm  |  rvn  I  pee  j 


DESCRIPTION 


to 


m 

il 


p-Xv 

iV< 
i->  *. 


CONCRETE  0-1  * 

BENTONITE  PELLETS  (1/2*)  6-8’ 

FRAC  SAND  112/20).  6’ -16’ 

SLOTTEO  2“  PVC  SCREEN  (0.010")  10 1  * 


15* 


•vv 

•%v- 

sum 


•VV \  V 


|JfCW 

«»•  % 

\  A-* 

- 

•V»  •% 


mm 


84  4 
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Well  Summary  Information 

OAK  RIOGE  NATIONAL  LABORATORY 


_ Casing  Elevation:  _ 

NO.  0«  Co«Ol _ 1_R18  Tvna:  HoBlle 

.  Specie  Tyoe: _ 

Data  verified  By:_£ 


. around  Elevation:. 
_ Location:  Neat 


HrMrl  lmmiTTh 


DESCRIPTION 


CONCRETE  0-1. 5 ‘ 

BENTONITE  PELLETS  (1/S-)  S’-B' 

FRAC  SAND  (12/SO).  8 ‘ -16 ' 

SLOTTED  2"  PVC  SCREEN  (0.010-)  11 ’-IB* 
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B-34 

Well  Summery  Information 
ornl  OAK  RIDGE  NATIONAL  LABORATORY 
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ornl 


Well  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY _ 


Prepared  Bv:  OB  Ertal 
Mole  NO  .:  p205 


Pete:  lO/lfl/92 


.  Pas*: 


Total  Oeptn: 
Auger  Sue:  B* 
Praieet:  NANGB 


_ Casing  Elevation:  4397  2B ' 

NO  Of  C0«01  _ _ 1_  Pig  Tvae:  NoPile  B-B3 

Q.P. _ Saaple  Type: _ 


. Ground  Elevation: 
_ Location:  SE  ce 


Pono 


.oate  verified  Bv:  F.G  Gardner 


.  Oati 


no.  K1”*-— 


DESCRIPTION 


18 


mm 


Sx<il 

WM 


mm 


CONCRETE  0- 1 . 5 1 

BENTONITE  PELLETS  (1/2")  7-9‘ 
FRAC  SAND  (12/20).  9 1  - 16 ' 
SLOTTED  2“  PVC  SCREEN  (0.010") 


11  -16- 
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I 

I 


Well  Summary  Information 
ornl  OAK  RIDGE  NATIONAL  LABORATORY  _  _ 
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ornl 


Prepared  By:. 
Hole  no . :  PZI 


Well  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY 


I.B.  Ertel _ Pete:  10/19/92 _ Page:_ 


_ Casing  Elevation:  4403.5 

LINO,  of  Cowl.j _ 1_R1Q  Type: 


.Ground  Elevation:. 
_ Location:  Nf  oa 


.Sanole  Type: _ 

_ Oats  verified  By:, 


DESCRIPTION 


CONCRETE  0-1 .5‘ 

BENTONITE  PELLETS  11/2")  7'-9- 
FRAC  SAND  (12/20).  9 ' -16 . 5 ' 

SLOTTED  2’  PVC  SCREEN  (0.010")  Il'-IB1 
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I 
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Well  Summary  Information 
orni  oak  ridge  national  laboratory 
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_  Well  Summary  Information 

ornl  OAK  RIDGE  NATIONAL  LABORATORY _ 
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Well  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY 


_ Casing  Elevation:  4403. BB' 

no.  of  Comol.j _ 1_R1C  Tvna:  Mod 

Sample  Type: _ 

□ata  verifies  By: 


. Wound  Elevation: 
_ Location:  wortf 


DESCRIPTION 


CONCRETE  0-1. 5 • 

EENTCNITE  PELLETS  (1/2")  6 ' -8 1 

FRAC  SAND  (12/20).  8 ' - 16 - 

SLOTTED  2"  PVC  SCREEN  (0.010")  10-15- 
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Well  Summary  Information 

OAK  RIOGE  NATIONAL  LABORATORY 


_ Casing  Elevation:  aaos . 72 ’ 

No.  Of  Coaol.j _ Tvoo:  M0B1 

Saaole  Type; _ 

Data  verified  By: 


,  Ground  Elevation: 
_ Location:  Baaai 


DESCRIPTION 


CONCRETE  0-1.5' 

BENTONITE  PELLETS  (l/2“)  5.8'-B' 

FfiAC  SAND  (12/20).  8 '-16' 

SLOTTED  2"  PVC  SCREEN  (0.010")  I0'-15' 


NVANG  SI  Report 
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Borehole  Summary  Information 
OAK  RI06E  NATIONAL  LABORATORy 


DESCRIPTION 


FILL:  gravelly  sand,  predominantly  gravel, 

dry,  unconsolidated. 


CLAYEY  SILT:  yellowish  brown  (10YR  5/4) . 
Dlocky.  very  stiff,  slightly  damp,  homogeneous, 
trace  elongated  carbonaceous  material,  trace 
vertical  pores  1  mm. 


SC  SANDY  CLAY:  medium  gray  (2.5Y  5/0). 
blocky,  consolidated,  very  stiff,  damp, 
predominantly  fine  grained  sand,  occasional 
coarse  sand,  abundant  limonite  staining,  trace 
worm  borrows . 


NVANG  SI  Report 
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Borehole  Suanary  Information 
OAK  RIOGE  NATIONAL  LABORATORY 


DESCRIPTION 


FILL:  silty  gravel,  unconsol idated.  dry 


CL  CLAY:  grayish  Drown  (2.5Y  5/3).  Dloctcy.  dry. 
hard,  off-white  disseminated  calcium  carbonate, 
calcareous  matrix,  occasional  organic  material 
(roots)  . 

Increasing  silt,  yellow  brown  (10YR  4/6) . 


SN  SANDY  SILT:  grayish  brown  (2.5Y  5/2).  hard.  dry. 
fine  to  coarse  grained  sand,  abundant  limonite 
staining . 


SP  SAND:  dark  gray  (2.5Y  4/0).  medium  grained 

(mu) .  subangular.  consolidated,  weathered  gran¬ 
ite  fragments,  abundant  fine  to  coarse  gravel 
to  3.5  cm.  abundant  limonite  staining. 

Increasing  clay  content,  plastic,  gray-green, 
occasional  organic  material  (roots)  . 


SN  SANO:  brown  gray,  medium  grained,  subrounded, 
consolidated,  wet.  occasional  organic  material 
(roots),  becoming  coarse  grained  at  7\  with  an 
oxidized  zone  at  8';  dark  red.  black,  reddish 
orange,  and  dark  green. 

SM  SANOY  SILT:  dark  greenish  gray  (5BG  4/1). 

mottled  dark  green,  dense,  damp,  medium  grained, 
occasional  mica,  laminated,  occasional  organic 
material  (roots) 

SP  SAND:  brown  gray,  medium  to  coarse  grained, 
subangular  to  subrounded.  saturated,  trace 
gravel  to  2.5  cm. 


NVANG  SI  Report 
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_  Borehole  Summary  Information 

orn  J.  OAK  RIOGE  NATIONAL  LABORATORY _ 

Prepared  Bv:  □ . B .  Erie! _ Pete:  >2/3/92 _ Page:  1  Of  1 

Hole  ho  .  ■  BHQ3 _ Ground  Elevation: _ 


Total  Death:  B'  Bio  Type:  Mobile  B-B3 _ Location:  _S2 _ 

Auger  Size:  6‘  O.D. _ Sample  Tvne:  3  S'  x  g.S'  Snlit-Saoon  (California  method) 


Project:  NANGB.  Reno 


Data  Verified  Bv:  F.G  Gardner _ Date  3/5/93 

DESCRIPTION 


FILL:  Silty,  occasional  gravel 

partially  consolidated,  dry. 


SM  SANDY  SILT:  medium  gray  to  gray  brown,  blocky. 
hard,  fine  grained  sand,  occasional  organic 
material  (twigs  and  roots),  occasional  limonite 
staining,  occasional  gravel  to  3  cm. 


SW  SAND:  dark  grayish  brown  (10YR  4/2).  fine  to 
medium  grained,  subangular  to  subrounded, 
consolidated,  damp,  trace  organic  material 
(roots),  occasional  limonite  staining. 


SM  SANDY  SILT:  very  dark  grayish  brown  (2.5Y  3/2). 
increasing  clay  content,  plastic,  moist,  fine 
to  medium  grained  sand.  trace  organic  material 
(roots),  abundant  limonite  staining. 

CS  SILTY  CLAY:  dark  greenish  gray  (5G  4/1).  medium 
stiff,  damp,  trace  gravel  to  2.5  cm. 
weathered  granite. 
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Borehole  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY _ 

a.  Erf  1 _ D«t«:  12/3/92 _ I  Of  1 

Brouna  Elevation:  _  _  . 


RiO  Tvnr  MoPl )»  B— S3 _ 

, _ Saaple  Twpb:  g.S‘ 


_ Locat ion:  Alreprt  aarklno 

»  2. S'  So  1  i t-Snopn  (California  method) _ 


Reno 


Oata  VePifiea  By:.  F. 6.  Gardner  Date:  3/5/93 

DESCRIPTION 


No  sample  taken. 


CS  CLAYEY  SILT:  brown  (10YR  4/3).  cohesive, 
homogeneous,  medium  plasticity,  moist,  stiff 


SW  SAND:  dark  gray  (2.5Y  4/0).  medium  grained 
(mL-mU).  subrounded.  wet.  occasinal  organic 
material  (roots),  consolidated,  trace 
gravel  to  3.5  cm.  abundant  limonite  staining, 
weathered  granite  fragments. 


Increasing  clay  content,  plastic. 

SP  SAND:  very  dark  gray  (2.5Y  3/0)  to  dark 
yellowish  brown  (lOYfl  4/6).  medium  grained, 
subrounded.  silty,  moist,  clayey,  slightly 
plastic,  moderately  consolidated,  abundant 
limonite  staining. 


NOTE: 


Lost  sampling  eouipment  in  hole  at  6.5'. 
Moved  3  '  north  and  drilled  BH05. 
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Borehole  Summary  Information 
Orni  OAK  RIDGE  NATIONAL  LABORATORY _ 


Pranarad 

Bv:  D.  B  Ertel 

Data:  12/3/92  Paoa:  1  OF  1 

Hole 

No.: 

BHDS 

Ground  Elevation: 

Total  Depth: _ Z 

^5*  Rla  Tvoe:  Mobile  B-53 _ Location:  3*  north  of  BHQ4 _ 

Auaer  Size:  6* 

on. 

Saanla  Tvoe:  2. 5"  *  2.5’  Solit-Sooon  (California  method) 

Pro)ect: 

NANfiS 

Heno 

Oata  Verified  By:  F.G.  Gardner  Date:  3/5/93 

leal 

Krsl 

UUMLt 

DESCRIPTION 

■ 

- 

Augered  to  4*  before  sampling. 

2- 

4- 

1 

CS  CLAYEY  SILT:  medium  gray  to  yellow  brown. 

laminated  to  thinly  laminated  bedding. 

H 

in 

Kfl 

gaits  Igil 

- 

cs 

II 

SW  SAND:  dark  gray  (7.5YR  4/0).  fine  to  medium 

ill 

grained,  angular  to  subangular.  consolidated. 

fil 

moist,  clayey,  trace  coarse  gravel  to  2.5  cm. 

i 

abundant  limonite  staining. 

6- 

■ 

mm 

fl 

®==« 

SM  SANDY  SILT:  very  dark  gray  (2.5Y  3/0).  moist. 

i,l 

-  - - —  . 

clayey,  slightly  plastic,  consolidated. 

fil 

—  —  — - 

increasing  sand  content:  brown,  medium  grained. 

Phi 

- - - 

weathered  granite  fragment,  trace  gravel 

Si 

•r  r.  z.  -.  r 

to  1  cm. 

1 

I 

1 

1 
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B-57 

Borehole  Su emery  Information 

OAK  RIDGE  NATIONAL  LABORATORY 


Prepared  By:  P.B  Ertel 
Hole  NO.:  BHQ7 _ 


Pete:  12/4/92 


P«Q«:  1  Of  1 


.Ground  Elevation- 


Total  Depth:  Z‘  Bio  Tvoa:  Mobile  B-S3 _ Location:  SS _ 

Aufler  Size:  S'  Q.O. _ Saaple  Type:_£j: _ t  2.S-  Solit-Snoon  (California  Method) 


Project:  NANGB.  Reno 


.Data  verified  Be  F6  Gardner 


Date:  3/S/93 


2  H 


DESCRIPTION 


FILL:  Dale  gray  sandy  silt.  dry.  occasional 
gravel. 


SM  SILT:  pale  gray,  dense,  dry.  hard,  occasional 
organic  material  (roots) . 


Auger  refusal  at  2‘ 


NVANG  SI  Report 
Final  •  April  1994 


Borehole  SuMiary  Information 

OAK  RIDGE  NATIONAL  LABORATORY _ 

P-B  Ert.I _ IZ/A/tt _ P«0«:_i_DE_l _ 

B _ Ground  Elevation: _ 

U _ RlO  Tvna:  MnB lie  B-53 _ Location:  _SS _ 

'  P  P _ Saaple  Type:  .8.5* _ *  2.5'  Soiit-Snoon  (California  method! _ 

B.  Reno _ _ _ Data  verified  By:  F.G.  Gardner  __ Date  3/5/93 

DESCRIPTION 


No  sample  taken. 


SP  SAND:  gray  (2.5Y  5/0),  fine  grained. 

subrounded,  dense,  consolidated,  damp,  abundant 
limonite  staining,  trace  gravel  to  2.5  cm. 
weathered  granite  fragments,  gravel  to  3.5  cm. 


SP  LAND:  dark  grayish  brown  (2.5Y  4/2).  fine 

trained,  subrounded,  clayey,  plastic,  abundant 
imonite  staining,  dark  reddish-black  oxidized 
zones  along  root  cavities  up  to  i  cm  in  length 

CS  SILTY  CLAY:  medium  gray  mottled  dark  green. 
Dlocky.  damp,  homogeneous. 


SP  SAND:  gray  brown,  coarse  grained  (cL) .  sub- 
rounded.  wet.  becoming  gray. 


Refusal  at  7’ . 
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B-59 

Borehole  Summary  Information 


OAK  RIDGE  NATIONAL  LABORATORY 


DESCRIPTION 


FILL:  sandy  silt,  occasional  gravel,  dry. 


CS  CLAY:  off -white,  dense,  dry,  narapan. 

calcareous,  trace  organic  material  (roots) 


CS  CLAYEY  SILT:  Drown  (7.5YR  4/2).  hard,  slightly 
damp,  abundant  carbonaceous  material,  occasional 
gravel  to  2  cm.  abundant  limonite  staining, 
trace  organic  material. 

Becoming  sandy,  fine  grained,  moderately 
consolidated,  gravel  to  3  cm. 


SP  SAND:  olive  *rown  (2.5Y  4/4).  fine  grained, 
moist,  loose,  trace  gravel  to  3  cm. 


CS  SILTY  CLAY:  dark  blue  gray  (5B  4/1).  blocky. 
damp,  fissile,  trace  mica,  trace 
organic  material. 


SAND:  gray  brown,  medium  to  coarse  graine 
suDangular  to  subrounded.  wet.  occasional 
gravel  to  3.75  cm. 
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Borehole  Summary  Information 
OAK  RI06E  NATIONAL  LABORATORY 


DESCRIPTION 


FILL:  pale  gray  gravelly  silt,  unconsol ioatea. 
dry.  gravel  to  3  ci. 


CL  CLAY:  off-white,  dense,  dry.  consolidated, 
off-white  disseminated  calcium  carbonate, 
calcareous  matrix,  trace  organic  material. 


SM  SILTY  SAND:  yellow  brown  to  gray  brown,  mottled 
Dale  gray,  fine  grained,  subrounded,  dry. 
hard,  consolidated,  occasional  gravel 
to  2  cm. 


Becoming  moist,  abundant  limonite  staining 


SP  SANO:  dark  gray  (7.5YR  4/0)  to  dark  grayish 
brown  (2.5Y  4/2),  medium  grained,  subrounded, 
loose,  wet.  occasional  gravel. 


SC  CLAYEY  SANO:  dark  gray  mottled,  dark  greenish 
gray  (5BG  4/1).  fine  grained,  subrounded, 
consolidated,  blocky.  moist. 


SP  SANO:  brown,  coarse  grained,  subrounded. 
saturated,  trace  gravel  to  4.5  cm. 
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Borehole  Sui 

OAK  RIDGE  NATIONAL  LABORATORY 


nary  Information 


DESCRIPTION 


FILL:  yellow  brown  sand,  abundant  gravel. 

slightly  damo.  becoming  dark  brownish  gray  silt, 
dense,  dry.  with  occasional  gravel . 


CS  SILTY  CLAY:  yellowish  brown  (10YR  5/6). 

mottled  brown,  damp,  very  stiff,  occasional 
organic  material  (roots),  occasional  limonite 
staining,  occasional  carbonaceous  material 


SP  CLAYEY  SAND:  dark  yellowish  brown  (10YR  A/6)  to 
gray,  fine  grained,  subrounded,  moist,  abundant 
organic  material  (roots),  abundant  carbonaceous 
material . 


SP  CLAYEY  SANO:  as  above,  dark  yellowish 

brown  (10YR  4/4),  homogeneous,  highly  plastic. 


CS  SILTY  CLAY:  dark  gray,  moist,  plastic, 
consolidated,  strong  fuel  odor. 
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Borehole  Suamary  Information 

OAK  RIDGE  NATIONAL  LABORATORY 


Oaf:  12/4/92 _ P«9«:_i_C 

Srnuna  Elevation: _ 

I _ Rlfl  Tvna:  Mobile  B-S3 _ Location:  _S4 _ 


DESCRIPTION 


FILL;  yellow  brown  sand,  abundant  gravel. 

sligntly  damp,  becoming  dark  brownish  gray  silt, 
dense,  dry.  with  occasional  gravel. 


CS  CLAYEY  SILT;  yellowish  brown  (10YR  5/6).  damp, 
moderately  consolidated,  homogeneous,  white 
calcareous  laminae. 


Becoming  sandy,  fine  grained,  consolidated, 
trace  organic  material  .  moist,  occasional 
carbonaceous  material,  occasional  limonite 
staining . 


Increasing  clay  content,  light  gray,  moist, 
abundant  limonite  staining. 


CS  SILTY  CLAY:  dark  gray,  moist,  plastic, 
consolidated,  fuel  odor. 
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Borehole  Suwnary  Information 

OAK  RIOGE  NATIONAL  LABORATORY  _  _ 


DESCRIPTION 


FILL:  yellow  Drown  gravelly  sand.  damp. 

becoming  dark  brownish  gray  silt,  dense,  dry. 
occasional  limonite  staining,  occasional  organic 
material . 


SM  SILT:  yellowish  brown  ( 10YR  5/4).  damp,  medium 
stiff,  homogeneous. 


SP  SAND:  gray  to  yellowish  brown  (ioyr  5/4),  fine 
grained,  subrounded,  trace  organic  material, 
abundant  carbonaceous  material,  moist, 
conso 1 idated . 


SW  SAND:  dark  gray,  fine  to  medium  grained, 
rounded,  consolidated,  wet.  clayey, 
occasional  gravel,  fuel  odor. 
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RiQ  Typo:  . 


Borehole  Suawiary  Infomation 

OAK  RIDGE  NATIONAL  LABORATORY _ 


Date:  12/4/92 _ P«g«:_L_£ 


Ground  Elevation:. 


.Location: . 


DESCRIPTION 


FILL:  brown  silty  sand.  damp,  consolidated, 

occasional  organic  material. 


CS  CLAYEY  SILT:  brown  IlOYR  4/3).  moist. 

consolidated,  wnite  calcareous  laminae,  trace 
organic  material,  trace  limonite  staining. 


Mottled  light  gray,  increasing  sand,  fine 
grained . 


CS  CLAYEY  SILT:  as  above,  medium  gray  to  yellowish 
brown  iiOYR  5/4).  plastic,  moist,  consolidated, 
sandy,  fine  grained. 
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Borehole  Summary  Information 
OAK  RIDGE  NATIONAL  LABORATORY _ 


DESCRIPTION 


No  sample  taken. 


FILL:  Drown  gravelly  sand,  silty,  loose,  slightly 

damp,  occasional  gravel. 


SC  CLAYEY  SAND:  yellowish  Drown  (10YR  5/4),  fine 
grained.  subrounded.  Dlocky.  moist, 
abundant  limonite  staining,  abundant 
carbonaceous  material,  trace  gravel  to  3.5  cm. 


SP  SAND:  dark  gray  (2.5Y  4/0).  medium 

grained  (mL)  .  subanguiar.  loose,  moist. 


Becoming  gray  brown,  well  graded  (fU-cL)  ,  wet 


SP  SAND:  dark  gray,  medium  grained  (mL) . 
subanguiar,  loose,  saturated. 
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_  Borehole  Summary  Information 

ornl  OAK  RIDGE  NATIONAL  LABORATORY  _ 


Asphalt  0 1 -1 ' .  no  ssnple  taken. 


FILL:  dark  brown  gray  to  off  white  sandy  gravel, 

damp,  unconsolidated  gravel. 


CS  SILTY  CLAY:  olive  brown  (2 . 5Y  4/3).  soft, 
moist,  blocky.  abundant  limonite 
staining,  occasional  carbonaceous  material, 
trace  gravel  to  1  cm. 


SP  SAND:  medium  gray  to  dark  grayish  brown 
(2.5Y  4/2),  fine  grained,  subrounded,  wet, 
moderately  consolidated,  trace  organic  material 
(roots),  trace  limonite  staining. 
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B-68 


ornl 


Borehole  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY 


Prepared  Bv:  O.B. 
Hole  NO.:  BH1B 


Ertel 


.Date:  12/  a/92, 


.  Page:  1  OF  1 


.Ground  Elevation: 


Total  Penth:  B'  Bio  Tvoa:  Mobile  B-S3 _ 

Auger  Sue:  6*  Q.D.  Seeole  Tvne:  3.B*  x  2.5' 

Proiect:  NANGB.  Beno_ Data  Verified  By: 


0 


_ Locat ion:  Si 3 _ 

Sol It-Sonon  (California  nethodl 

p.G.  Baroner  pate:.  3/5/33 

description 


Asphalt  O'-l*.  no  sample  taken. 


FILL:  Park  gray  clay  to  silty  gravel,  damp, 

unconsolidated  gravel. 


CS  SILTY  CLAY:  pale  gray  to  yellowish  brown 

(10YP  5/4)  mottled  dark  brown,  plastic,  damp, 
cohesive,  occasional  limonite  staining. 


SP  SAND:  olive  brown  (2.5Y  4/3).  fine  grained, 
subangular.  loose,  moist,  trace  carbonaceous 
material,  trace  pyrite  grains,  trace  gravel 
to  1  cm. 


SP  SAND:  dark  greenish  gray  (5BG  4/1)  to  dark  blue 
gray  (5B  4/1).  fine  grained,  subangular  to 
subrounded,  dense,  wet.  trace  pores  to  1  mm  with 
concentric  limonite  staining:  becoming  dark 
gray,  medium  grained,  occasional  mica  grains, 
homogeneous,  trace  organic  material  (roots) . 


<H 
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B-69 


_  Borehole  Summary  Information 

orn  1  0*K  RID6E  NATIONAL  LABORATORY _ 
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Borehole  Summary  Information 
orn  1  OAK  RIDGE  NATIONAL  LABORATORY 


DESCRIPTION 


No  sample  taken. 


No  sample  taken. 


SP  SAND:  dark  grayish  Drown  (2.5Y  4/2).  fine 

grained,  subangular.  clayey,  plastic,  occasional 
limonite  staining,  trace  gravel  to  3.5  cm, 
trace  organic  material  (roots)  . 


SP  SAND:  dark  gray,  fine  grained,  subrounded.  wet. 
loose,  trace  organic  material  (roots) . 
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B-71 


ornl 


Borehole  Summary  Information 

OAK  RI06E  NATIONAL  LABORATORY 


Prepared  Bv:  0.8.  Ertel 
Hole  NO . :  BH31 _ 


Pete:  >2/8/92 


.  Pope:  1  OF  1 


.Ground  Elevation- 


. Location:  S14 


Total  neoth:  B'  Bin  Tune:  Mobile  B-B3 

Auger  Size:  B~  0 - D . _ Saaple  Type:  g.s* _ x  2.5'  Solit-Snnpn  (California  method) 

Proiect:  NANGB.  Bend 


.Data  Verified  Bv.  F.G.  Gardner 


Date:  3/5/93 


DESCRIPTION 


81 


FILL:  Dale  gray  silty  sand,  gravel, 

unconsolidated,  dry. 


Fill  as  above. 


Fill  as  above. 


SM  SILT:  pale  gray  to  pale  brown,  dense,  dry 


SM  SILT:  as  above,  becoming  sandy,  dark  yellowisn 
brown  (iOYR  4/4),  damp,  loose. 


SP  SAND:  dark  gray  mottled  dark  green,  fine 

grained,  subrounded,  silty,  moist,  strong  fuel 
odor  . 
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_  Borehole  Summary  Information 

orn  J.  OAK  RIDGE  NATIONAL  LABORATORY  _ 


DESCRIPTION 


FILL:  light  brown  to  Dale  gray  gravelly  silt.  ary. 

unconsolidated,  small  to  large  gravel. 


Fill  as  above. 


SM  SANOY  SILT: 
(10YR  5/3). 
staining. 


pale  gray  to  yellow  brown 
dense,  hard.  dry.  abundant  Ijmonite 


SN  5AN0:  dark  yellowish  brown  (10YR  4/4).  fine  to 
medium  grained,  subrounded,  loose,  damp. 


SP  SAND:  dark  gray,  medium  grained.  suDangular. 
wet.  loose,  strong  fuel  odor. 
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ornl 


Borehole  Summary  Information 
OAK  RIOGE  NATIONAL  LABORATORY 


DESCRIPTION 


FILL:  yellow  Drown  sendy  silt.  Dele  gray  to 

dark  Drown  clayey  silt,  unconsolidated,  damp, 
witn  some  gravel . 


FILL:  as  adove . 


CS  CLAYEY  SILT:  very  dark  gray  (2.5Y  3/0). 

homogeneous,  damp,  blocky,  very  stiff,  trace 
organic  material. 


SC  SANOY  SILT:  dark  greenish  gray 

(5BG  4/1)  to  (5G  4/1).  mottled  dark  green, 
cohesive,  damp,  trace  organic  material  (roots), 
occasional  gravel  to  3.5  cm.  strong  fuel 
odor . 


SP  SAND:  dark  gray,  medium  grained,  subangular. 
loose,  trace  gravel  to  1.2  cm.  strong  fuel 
odor . 


cm.  strong  fuel 
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B-74 

Borehole  Summary  Information 
OAK  RIDGE  NATIONAL  LABORATORY 


Bv:  O.B  Ertel 

Data:  12/5/92  Pane:  1  Of  1 

1  Hale 

NO.: 

BH24 

Ground  Eltvatlon: 

1  Total  Death:  Rid  Tvoe:  Moan*  B-B3 _ Location:  Si4 _  1 

on 

Saaole  Tttaa:  2.  S’  x  ?  S'  Snlit-Snnon  (California  method) 

Project:_ 

NANSB 

.  Reno 

Data  verified  By:  F .G .  Gardner  Date  3/5/93 

B-H 

ini 

leal 

I  u» 

DESCRIPTION 

FILL:  Dale  gray  to  brown  gravelly  silt,  abundant 

gravel,  unconsolidated,  dry. 


FILL:  as  above. 


SM  SANDY  SILT:  dark  grayish  brown  (2.5Y  4/2). 
cohesive,  damp,  fine  grained  sand,  abundant 
.imonite  staining,  occasional  organic  material 
(roots),  trace  gravel  to  5  cm. 


SP  SAND:  olive  brown  (2.5Y  4/3).  medium  grained, 
subrounded,  loose,  moist,  trace  gravel 
to  4.5  cm. 


SP  SAND:  dark  gray,  fine  grained,  subrounded, 
compact,  trace  organic  material  (roots)  . 
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ornl 


Borehole  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY  _ 


I.B.  Ertfll - Mte: 

| _ Ground  Elav 

3.5'  RIO  Tvn.  Mobile  B-53 _ 

Q.D. _ Sample  Twne:  3*  »  2.5' 

i  Rena _ Oats  Verified  By 


DESCRIPTION 


No  sample  taken,  asphalt  parking  area.  Thin  layer 
of  gravel  fill  recovered  on  upper  boundary 
of  2 . 5* -5 ‘  sample. 


CL  CLAY:  dark  gray  (5Y  4/1),  Dlocky.  very  stiff, 
damp,  occasional  caroonaceous  material,  trace 
organic  material,  fuel  odor. 

Becoming  medium  gray  mottled  dark  green, 
increasing  silt  content. 


SM  SANDY  SILT:  medium  gray  mottled  dark  green. 
olastic.  cohesive,  damp,  trace  gravel 
to  1.5  cm.  fuel  odor . 


SP  SAND:  dark  greenish  gray  (5BG  4/D  mottled  dark 
green,  fine  grained,  sudrounded.  moist,  clayey, 
clastic,  fuel  odor. 


SP  SANO:  olive  Drown  (2.5Y  4/4)  mottled  medium 

?ray.  fine  grained,  subrounded,  wet,  cohesive. 

uel  odor,  with  thinly  laminated  green,  yellow, 
and  dark  brown  bedding.  Cobble  to  8  cm. 


SW  SAND:  gray  brown,  medium  to  coarse  grained 
(mu-cu) .  subrounded,  saturated,  abundant 
gravel  5  cm  to  10  cm  cobble. 
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Borehole  Summary  Information 

OAK  BIDGE  NATIONAL  LABORATORY _ 

Q~B .  Erie! _ Oaf:  12/6/92 _ Page:  1  flE—1 - 

a _ Ground  Elevation: _ 

_ Rig  Type:  Mobile  B-53 _ Location: _S2 - 

I*  0.0.  Saaola  Type:  V  »  2.B'  Continupua.  Hoaa  sampler _ 

iB  Reno _ Pete  VerifieO  By:  F  G  Garaner  Date  3/5/93 

DESCRIPTION 


No  saapla  takan.  asphalt  parking  araa. 


FILL:  gravelly  sand. 


CS  CLAYEY  SILT:  medium  gray  to  grayish  green 
(5G  4/2)  mottled  dark  green,  damp,  dense, 
plastic,  cohesive,  trace  organic  material, 
trace  fine  gravel  to  1.5  cm.  trace  coarse  gravel 
to  6  cm. 

Increasing  sand. 


SP  SAND:  dark  greenish  gray  (5BG  4/D.  fine 
grained.  SuDrounded.  Clayey,  homogeneous, 
trace  organic  material. 
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B-79 

Borehole  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY 


1  Preoared 

By:  D 

B  Ertel 

Oats:  12/6/92  Peoe:  1  OF  1 

1  Hal* 

No 

BH30 

Ground  Elevation: 

1  Total  Death:  14*  Rio  Tvae:  Mohile  B-53  Location:  £7 _  1 

O.D. 

SaaolB  Tvna:  3"  »  2  5‘  Continuous.  Moss  saaoler 

Pro)ect: 

NANGB 

.  Rans  . 

.Data  Verifies  By  F.G.  Geraner  Date.  3/5/93 

■5a 

im 

Krai 

DESCRIPTION 

No  sanple  taken,  asphalt  parking  area. 


CS  SILTY  CLAY:  greenish  gray  (5GY  5/1)  mottled 
dark  green  to  light  greenish  gray,  damp, 
plastic,  cohesive,  trace  organic  material,  trace 

?  ravel  to  4.5  cm.  fuel  odor, 
ncreasing  sand,  medium  gray  mottled  dark  green. 


SP  SANO:  dark  greenish  gray  (5BG  4/1).  fine 

grained,  subangular,  clayey,  moist,  homogeneous, 
occasional  pyrite  grains,  fuel  odor,  light  Drown 
gypsiferous  nodules  to  i  cm.  B  cm.  cobble  at  6' 


SP  SAND:  brown  to  grayish  (2 . 5Y  4/2).  fine 

grained,  subrounded,  light  brown  gypsiferous 
nodules  to  6  mm.  thinly  laminated  black,  reddish 
brown  and  yellow  bedding 


SW  SAND:  gray  brown,  medium  to  coarse  grained, 
subrounded,  saturated,  loose,  trace  gravel 
to  2.5  cm.  becoming  predominately  medium 
grained,  well  sorted. 


SW  SANO:  gray  brown,  medium  to  coarse  grained, 
subrounded,  saturated,  loose,  occasional 
gravel  to  2  5  cm. 
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B-80 


ornl 


Borehole  Summary  Information 
OAK  BIDGE  NATIONAL  LABORATORY 


DESCRIPTION 


No  sample  taken,  asphalt  parking  area. 


CS  SILTY  CLAY:  dark  yellowish  Drown  ( 10YR  4/6) 
mottled  gray.  damp.  hard,  dense,  blocky. 
plastic,  cohesive,  trace  Fe  nodules,  slight  fuel 
odor . 


Becoming  sandy,  dark  green,  gravel 
to  7.5  cm . 

SP  SANO:  dark  greenish  gray  (5BG  4/1).  fine 

grained,  subrounded,  cohesive,  slightly  plastic, 
clayey,  slight  fuel  odor,  very  thin  bed  of 
yellow  brown  sand  at  7.5'. 

SP  SANO:  as  above,  abundant  pyrite  grains, 
decreasing  clay,  trace  gravel  to  1  cm. 


SW  SAND:  dark  gray,  medium  to  coarse  grained 
(mU-cU) ,  subrounded,  saturated,  occasional 
gravel  to  6  cm. 


SW  SANO:  gray  brown,  coarse  grained  (cL-vcU) 
subrounded,  saturated,  abundant  gravel 
to  4.5  cm . 
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B-81 


ornl 


Borehole  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY  _  _ 


Prepared  Bv:  O.B  Ertel 
Hole  No.:  BH32 _ 


Date:  12/6/92 


.  Page: _ 


.Ground  Elevation:. 


Total  Depth:  7 
Auger  Size:  S* 
Project:  NANGB. 


.nig  Type:  HOPHC  BrS3 


.Location:  S2 


o.n. 


.Sample  Twoe:  g.s* _ x  2. 5'  Split-Spoon  (California  method) 


-Benfl- 


.Oata  verified  Bv:  F  G  Gardner 


Date:.  3/5/93 


DESCRIPTION 


No  sample  taken.  1'  concrete. 


FILL:  Dark  gray  sand.  wet. 


CS  SILTY  CLAY:  pale  greenish  gray,  calcareous, 
dense,  hard,  becoming  green-gray,  trace 
coarse  sand,  occasional  plastic. 


SP  SAND:  dark  gray, 
saturated,  loose. 


medium  grained,  subangular. 
trace  gravel  to  2.5  cm. 


SP  SAND:  dark  greenish  gray  (5G  4/1).  medium 

grained,  subrounded.  clayey,  plastic,  cohesive, 
moist,  trace  gravel  to  3  cm.  becoming 
coarse  grained  increasing  unconsolidated. 
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_  Borehole  Summary  Information 

ornl  OAK  RIOGE  NATIONAL  LABORATORY 


DESCRIPTION 


No  aanple  taken,  1'  concrete. 


FILL:  brown  sand,  moist,  loose,  trace  gravel. 


CS  SILTY  CLAY:  dark  greenish  gray  (5GY  4/1) 

mottled  dark  green,  dense,  very  stiff,  sandy, 
occasional  organic  material,  occasional  limonite 
staining,  slightly  damp,  fuel  odor. 


SW  SANO:  color  as  above,  fine  to  medium  grained 
(fU-mU),  suoangular.  loose,  moist,  occasional 
gravel  to  3.5  cm. 
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ornl 


‘ _ Big  Tyoe:  . 


Borehole  Summary  Information 

OAK  RIDGE  NATIONAL  LABORATORY  _ 


Data:  12/6/92 _ P«0«:_l_fi 


Ground  Elevation:. 


.Location: . 


DESCRIPTION 


No  saaple  taken.  1‘  concrete. 


FILL:  brown  sand,  saturated,  loose,  gravelly. 


FILL:  becoming  sandy,  dark  gray,  cohesive. 


CL  CLAY:  dark  to  pale  gray,  fissile,  damp,  dense, 
laminated,  increasing  sand,  dark  greenish  gray. 


No  sample  recovery. 
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APPENDIX  C 


HYDRAULIC  TESTING  DATA 


C-l 


MW02  -  PUMP  TEST 
Initial  water  level  -  7.14  ft  bd 


Time 

Water  level 
(ft  bd) 

Change  in  time 
(min) 

Change  in  water 
level  (0) 

15:1  IKK) 

7.14 

0 

0 

15:11:15 

736 

35 

.12 

15:11:30 

8.10 

30 

.96 

15:11:45 

8.62 

.75 

1.48 

15:12.-00 

8.90 

1.00 

1.76 

15:12:15 

930 

135 

2.16 

15:1230 

934 

130 

2.40 

15:12:45 

9.75 

1.75 

2.61 

15:13:00 

9.95 

2.00 

2£1 

15:13:15 

10.12 

235 

2.96 

15:1330 

1034 

230 

3.10 

15:13:45 

1036 

2.75 

332 

15:14:00 

10.46 

3.00 

332 

15:14:15 

1035 

335 

3.41 

15:1430 

10.66 

330 

332 

15:14:45 

10.83 

3.75 

3.69 

15:15:00 

10.97 

4.00 

3.83 

15:15:15 

11.09 

435 

3.95 

15:1530 

1134 

430 

4.10 

15:15:45 

1139 

4.75 

435 

15:16:00 

1133 

5.00 

439 

15:16:15 

11.64 

535 

430 
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Tunc 

Water  level 
(ft  bd) 

Change  in  time 
(min) 

Change  in  water 
level  (ft) 

15:1630 

11.76 

530 

4.62 

15:16:45 

11.85 

5.75 

4.71 

15:17:00 

11.94 

6.00 

4.80 

15:17:15 

12.02 

625 

4.88 

15:17:30 

12.09 

630 

4.95 

15:1&00 

1224 

7.00 

5.10 

15:1830 

1229 

73 

5.15 

15:19KX) 

1237 

8.00 

523 

15:19-30 

1248 

830 

534 

1520tf0 

1258 

9.00 

5.44 

15:2030 

1269 

930 

535 

1521:00 

1270 

10.00 

536 

15:21:30 

1271 

10.50 

537 

1522:00 

1277 

11.00 

5.63 

15:23:00 

1289 

1200 

5.75 

15:24:00 

1296 

13.00 

5.82 

15:25:00 

13.21 

14.00 

6.07 

15:26:00 

13.22 

15.00 

6.08 

15:27:00 

1336 

16.00 

622 

15:29:00 

13.55 

18.00 

6.41 

1531:00 

13.62 

20.00 

6.48 

1533:00 

13.73 

2200 

639 

15:36:00 

13.82 

25.00 

6.68 

1539^)0 

13.94 

28.00 

6.80 

15:42:00 

14.01 

31.00 

6.87 

NVANG  SI  Report 
Final  -  April  1994 


I 

I 

I 


Tune 

Water  level 
(ft  bd) 

Change  in  time 
(min) 

Change  in  water 
level  (ft) 

15:46:00 

14.09 

35.00 

6.95 

15:51:00 

1433 

40.00 

7.19 

15:56:00 

14.44 

45.00 

730 

16.-01.-00 

14.60 

50.00 

7.46 

16:06:00 

14.86 

55.00 

7.72 

16:11KX> 

15.01 

60.00 

7.87 

16:16:00 

15.14 

65.00 

&00 

16:21:00 

1534 

70.00 

830 

1636:00 

15.44 

75.00 

830 

1631:00 

15.58 

80.00 

8.44 

MWOOUauno 
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C-4 


MW02  PUMP  TEST 


j _ i _ i 

1  10  100 

Change  in  Time  (min) 


MW02SPG 


1000 


NVANG  SI  Report 
Final  -  April  1994 


C-5 

PZ3  -  RECOVERY  TEST 
Initial  water  level  •  5.18  ft  bcl 


Tune 

Water  level 
(ft  bcl) 

Change  in  time 

(min) 

Change  in  water 
level  (ft) 

15:3000 

5.18 

0 

0 

15:30:15 

5.14 

.25 

.04 

1530-30 

5.12 

30 

.06 

1530:45 

5.11 

.75 

.07 

1531:00 

5.09 

1.00 

.09 

1531:15 

5.09 

135 

.09 

1531:30 

5.08 

130 

.10 

1532:00 

5.07 

2.00 

.11 

1533:00 

5.06 

3.00 

.12 

15:34:00 

5.05 

4.00 

.13 

15:35:00 

5.04 

5.00 

.14 

1537:00 

5.02 

7.00 

.16 

1539K10 

5.01 

9.00 

.17 

15:42.-00 

5.00 

12.00 

.18 

15:48:00 

4.99 

18.00 

.19 

1535:00 

4.98 

23.00 

.20 

bcl  =  below  casing  level 


prill,  mo 
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Change  in  Water  Level  (^) 


MW03  -  PUMP  TEST  C-7 

Initial  water  level  -  931  ft  bcl 
Pumping  rate  -  2.0  GPM 


Tune 

Water  level 
(ft  bcl) 

Change  in  time 

(min) 

Change  in  water 
level  (ft) 

1330KM) 

931 

0 

0 

1330:15 

8.78 

35 

37 

133030 

1035 

30 

1330:45 

10.74 

.75 

133 

1331:00 

11.10 

1.00 

1319 

1331:15 

1133 

135 

312 

133130 

1132 

130 

331 

1331:45 

11.68 

1.75 

2.47 

1332:00 

11.77 

300 

236 

1332:15 

11.86 

235 

365 

1332:30 

11.94 

230 

373 

13:22:45 

1230 

375 

382 

1333:00 

12.08 

3.00 

387 

1333:15 

12.14 

335 

393 

13:23:30 

12.20 

3.50 

399 

1333:45 

1234 

3.75 

3.03 

1334:00 

12.28 

4.00 

3.07 

1334:15 

12.31 

4.25 

3.10 

13:24:30 

1334 

4.50 

3.13 

13:24:45 

12.37 

4.75 

3.16 

13:25  KK) 

1340 

5.00 

3.19 

1335:15 

1343 

535 

332 

13:2530 

12.45 

5.50 

3.24 

13:25:45 

12.46 

5.75 

3.25 

13:26:00 

1348 

6.00 

337 
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C-8 


Tunc 

Water  level 
(ft  bd) 

Change  in  time 
(min) 

Change  in  water 
level  (ft) 

13:26:15 

1230 

6l25 

3.29 

13:2630 

1232 

630 

331 

13:26:45 

1234 

6.75 

332 

13:27:00 

1235 

7.00 

333 

1337:15 

1237 

725 

335 

13:2730 

1238 

730 

336 

1337:45 

1239 

7.75 

337 

1338.00 

12.61 

&00 

339 

1338:15 

12.63 

825 

3.41 

13:28:30 

12.63 

830 

3.41 

1338:45 

12.64 

8.75 

3.42 

13:2900 

12.66 

9.00 

3.44 

133930 

12.68 

930 

3.46 

13:3000 

12.70 

10.00 

3.48 

13:3030 

12.72 

1030 

330 

133100 

12.74 

11.00 

332 

13:31:30 

12.76 

1130 

3.54 

13:32:00 

12.78 

12.00 

336 

13:32:30 

12.79 

1230 

337 

133300 

12.80 

13.00 

338 

13:33:30 

12.82 

13.50 

3.60 

13:34:00 

12.84 

14.00 

3.62 

13:34:30 

12.86 

14.50 

3.64 

13:35:00 

12.87 

15.00 

3.65 

13:36:00 

12.89 

16.00 

3.67 

13:3700 

12.92 

17.00 

3.70 

13:3800 

12.94 

18.00 

3.72 

|  13:39:00 

12.96 

19.00 

3.74 
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Hone 

Water  level 
(ft  bcl) 

Change  in  time 

(min) 

Change  in  water 
level  (ft) 

13:4(hOO 

12.98 

20.00 

3.76 

13:41:00 

13.01 

21.00 

3.79 

13:42:00 

13.03 

22.00 

3.81 

13:43:00 

13.04 

23.00 

3.82 

13:44:00 

13.06 

24.00 

3.84 

13:45:00 

13.08 

25.00 

3.86 

13:46:00 

13.11 

6.00 

3.89 

13:47:00 

13.13 

27.00 

3.91 

13:48:00 

13.15 

28.00 

3.93 

13:49:00 

13.16 

29.00 

3.94 

13t51K)0 

13.20 

31.00 

3.98 

13^3^K) 

13.23 

33.00 

4.01 

1335:00 

13.26 

35.00 

4.04 

13:57:00 

13.30 

37.00 

4.08 

1339:00 

1333 

39.00 

4.11 

14:01:00 

13.36 

41.00 

4.14 

14:03  .*00 

13.40 

43.00 

4.18 

14:05:00 

13.42 

45.00 

4.20 

14:07:00 

13.45 

47.00 

4.23 

14:09:00 

13.48 

49.00 

4.26 

13.51 

51.00 

4.29 

14:13:00 

13.54 

53.00 

4.31 

14:15:00 

13.57 

55.00 

433 

14:17KX) 

13.59 

57.00 

435 

14:19KK) 

13.63 

59.00 

4.38 

bcl  =  below  casing  level 
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Change  in  Water  Level  (ft) 


C-10 


MW03  PUMP  TEST 


-1  I - 1 _ i _ i 

0. 1  1  10  100 

Change  in  Time  (min) 


MW 03. SPG 


1000 
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MW06  -  PUMP  TEST 
Initial  water  level  -  650  ft  bcl 
Pumping  Rate  6.7  GPM 


Time 

Water  level 
(ft  bcl) 

15:28:30 

6.50 

15:29*10 

653 

15:29:30 

654 

1550:15 

655 

1550:30 

6.56 

1551:00 

657 

15:32:00 

6.58 

1553:00 

6.58 

1555:00 

6.60 

1557:00 

6.61 

1559*10 

6.62 

15:41*10 

6.63 

15:44*10 

6.64 

15:48*10 

6.66 

15:53:00 

6.67 

15:58:00 

6.68 

16:07:00 

6.69 

16:17:00 

6.70 

16:27:00 

6.71 

bcl  =  below  casing  level 


C-ll 


Change  in  time 
(min) 

Change  in  water 
level  (ft) 

0 

0 

1.00 

.97 

150 

.98 

ZOO 

.99 

250 

1.00 

3.00 

1.01 

4.00 

1.02 

5.00 

7.00 

1.04 

9.00 

1.05 

11.00 

1.07 

13.00 

1.08 

16.00 

1.08 

20.00 

1.10 

25.00 

1.11 

30.00 

1.12 

39.00 

1.13 

49.00 

1.14 

59.00 

1.15 
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Change  in  Water  Level  (^) 


1.4 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 

0.0 

-0.2 

0 


MW09  - PUMP  TEST 
Initial  water  level  -  7.65  ft  bci 
Pumping  rate  •  45  GPM 


C-13 


Tune 

Water  level 
(ft  bd) 

Change  in  time 
(min) 

10-36:00 

7.65 

0 

1037:15 

8.44 

35 

103730 

835 

30 

1037:45 

8.63 

.75 

1038.-00 

8.67 

1.00 

1038:15 

&70 

135 

103830 

8.73 

130 

10:38:45 

8.7A 

1.75 

1039KK) 

8.75 

2.00 

1039:15 

8.76 

235 

103930 

8.78 

230 

10:404)0 

8.79 

3.00 

10:4030 

&79 

33 

10:41  KX) 

8.80 

4.00 

10:42:00 

8.82 

5.00 

10:434)0 

&83 

6.00 

10:444)0 

a83 

7.00 

10:454)0 

8.84 

aoo 

10:46:00 

a84 

9.00 

10:474)0 

8.85 

10.00 

10:494)0 

a86 

12.00 

10314X) 

8*86 

14.00 

1034:00 

8.86 

17.00 

10374X) 

a86 

20.00 

114)04)0 

8.87 

23.00 

i 
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C-14 


Time 

Water  level 
(ft  bcl) 

n»wiy.  in  time 
(min) 

Change  in  water 
level  (ft) 

110600 

809 

29.00 

1.24 

11:1200 

&89 

35.00 

1.24 

1131: oo 

8.90 

44.00 

135 

113100 

8.90 

54.00 

135 

11:4100 

8.91 

64.00 

136 

11:51:00 

&91 

74.00 

136 

1203.00 

8.91 

86.00 

136 

121400 

8.91 

97.00 

136 

122200 

8.92 

105.00 

137 

bcl  =  below  casing  level 
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Change  in  Water  Level 


MW20  -  RECOVERY  TEST 
Initial  water  level  -  8.09  ft  bcl 


C-16 


I 

I 

I 


Tune 

Water  level 
(ft  bcl) 

Change  in  time 

(min) 

Change  in  water 
level  (ft) 

1025:00 

8.09 

0 

0 

1025:15 

8.07 

25 

.02 

102520 

&06 

20 

.03 

1025:45 

8.05 

.75 

.04 

1026:00 

&04 

1.00 

.05 

1026:15 

8.04 

125 

.05 

102620 

8.03 

120 

.06 

102700 

8.03 

2.00 

.06 

102800 

8.02 

3.00 

.07 

102900 

8.01 

4.00 

.08 

10:3000 

8.00 

5.00 

.09 

102100 

7.99 

6.00 

.10 

102300 

7.98 

8.00 

.11 

102500 

7.97 

10.00 

.12 

102700 

7.96 

12.00 

.13 

102900 

7.95 

13.00 

.14 

10:4100 

7.94 

15.00 

.15 

10:4600 

7.94 

20.00 

.15 

102100 

7.94 

25.00 

.15 

bcl  =  below  casing  level 


I 

I 
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Change  in  Water  Level  (^) 


MW20  RECOVERY  TEST 


NVANG  SI  Report 
Final  •  April  1994 


KW20.SPC 


MW21  -  PUMP  TEST  C-18 

Initial  water  level  -  7.74  ft  bcl 
Pumping  Rate  6.67  OPM 


Time 

Water  level 

Change  in  time 

Change  in  water 

(ft  bd) 

(min) 

level  (ft) 

09:14:00 

7.74 

0 

0 

09:14:15 

838 

25 

.84 

09:1430 

8.67 

30 

.93 

09:14:45 

8.72 

.75 

.96 

09:15.00 

8.74 

1.00 

1.00 

09:15:15 

8.75 

1.25 

1.01 

09:15:30 

8.76 

130 

1.02 

09:16:00 

&77 

2.00 

1.03 

09:16:30 

8.79 

230 

1.05 

09:1700 

8.80 

3.00 

1.06 

09:17:30 

8.81 

330 

1.07 

09:18:00 

8.81 

4.00 

1.07 

09:1900 

8.82 

5.00 

1.06 

09:2000 

8.83 

6.00 

09:2200 

8.84 

8.00 

1.10 

09:2500 

8.86 

11.00 

1.12 

09:2800 

8.88 

14.00 

1.14 

093100 

8.89 

17.00 

1.15 

093600 

8.88 

22.00 

1.14 

09:4100 

8.89 

27.00 

1.15 

093100 

8.95 

37.00 

121 

1001:00 

8.96 

47.00 

1.22 

10:1100 

8.96 

57.00 

1.22 

bcl  =  below  casing  level 


I 

I 

I 


— yiitrna 
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Change  in  Water  Level  (^) 


MW23  -  PUMP  TEST 
Initial  water  level  -  6.09  ft  bcl 
Pumping  Rate  3 2  GPM 


C-20 


I 

I 

I 


Tune 

Water  level 
(ft  bcl) 

Change  in  time 

(min) 

Chang:  in  water 
level  (ft) 

09:19:45 

6.09 

0 

0 

0920KX) 

7.42 

25 

133 

0920:15 

920 

30 

3.11 

0920-30 

9.60 

.75 

331 

0920:45 

9.76 

1.00 

3.67 

09:2  IKK) 

9.98 

125 

339 

0921:15 

10.26 

130 

4.17 

0921:30 

10.52 

1.75 

4.43 

0921:45 

10.68 

2.00 

439 

0922KK) 

10.77 

225 

4.68 

0922:15 

10.84 

230 

4.75 

092230 

10.89 

2.75 

4.80 

0922:45 

10.92 

3.00 

4.83 

0923:00 

10.94 

3.25 

4.85 

09:23:15 

10.% 

3.50 

4.87 

092330 

10.98 

3.75 

439 

0923:45 

11.00 

4.00 

4.91 

0924:00 

11.02 

4.25 

4.93 

0924:30 

11.04 

4.75 

4.95 

09:25:00 

11.07 

5.25 

4.96 

0925:30 

11.08 

5.75 

4.99 

09:26:00 

11.10 

6.25 

5.01 

09:27:00 

11.12 

7.25 

5.03 

09:28:00 

11.11 

8.25 

5.02 
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C-21 


Tune 

Water  level 
(ft  bcl) 

Change  in  time 

(min) 

Change  in  water 
level  (ft) 

0930KX) 

11.17 

1015 

5.08 

09-31*00 

11.19 

1215 

5.10 

09:34:00 

1121 

1415 

5.12 

09:3900 

1124 

19 25 

5.15 

09:44:00 

1135 

2415 

514 

09:49*10 

1135 

2915 

524 

0939*10 

1139 

3915 

528 

10KKMX) 

1139 

4915 

528 

10:1900 

1139 

5925 

528 

bcl  =  below  casing  level 
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Change  in  Water  Level  (ft) 


C-22 


MW23  PUMP  TEST 


Change  in  Time  (min) 


MW23.SPG 
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APPENDIX  D 

SIGNIFICANT  ANALYTICAL  DATA 


L  DISCUSSION 

Table  D-l  is  arranged  by  site  and  contains  all  the  analytes  detected  during  the 
sampling  program.  This  table  includes  data  from  the  seven  sites  the  background  areas  that 
were  investigated.  Table  D-2  contains  analytes  detected  in  samples  that  are  not  site- 
specific  but  relate  to  the  project  in  general.  These  include  equipment  rinsates,  field 
blanks,  trip  blanks,  and  samples  from  holding  tanks  used  to  store  purge  and 
decontamination  water.  Table  D-3  contains  analytes  detected  in  the  laboratory  method 
blanks  for  all  of  the  analyses.  The  listed  method  blank  number  refers  to  the  laboratory 
sample  identification  number  assigned  by  the  analytical  laboratory. 

Table  D-4  lists  the  target  compounds  and  metals,  along  with  detection  limits,  in 
soil  and  water. 


IL  COLUMN  HEADINGS  IN  TABLES  D-l,  D-2,  D-3,  AND  EM 


Sample  location: 


The  codes  used  to  identify  the  sample  locations  in  Table  D-l  are  explained  below. 
First  and  second  characters: 

MW  -  monitoring  well,  drilled  within  a  site  or  downgradient  of  a  site 
SD  -  sediment  sample,  collected  for  background  data 
BH  -  soil  boring,  drilled  to  collect  soil  samples  and  determine  lithology 
SW  -  surface  water  sample,  collected  for  background  data. 
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D-l 


D-2 


Third,  fourth,  aad  fifth  characters: 

The  third,  fourth,  and  fifth  characters  represent  the  well  or  borehole  number,  the 

number  does  not  imply  a  particular  site. 

Reid  number.  Each  sample  is  given  a  unique  four-digit  number  that  is  recorded  in 

the  project  sample  logbook,  chain -of-custody  form,  field  date  base, 
and  ORNL  date  base  in  Grand  Junction,  Colo.  Replicate  samples 
are  numbered  sequentially.  Field  numbers  with  a  two-letter  suffix 
are  samples  that  required  either  reextraction  or  dilution  by  the 
analytical  laboratory  and  are  labeled  RE  and  DL  respectively. 

Sample  date:  Date  the  samples  were  collected  in  the  field. 

Sample  interval:  Soil  samples  collected  during  the  drilling  of  monitoring  wells  and 

soil  borings  (boreholes)  are  listed  according  to  the  depth  below 
ground  surface  at  which  they  were  collected.  Samples  of 
groundwater  and  blanks  are  listed  in  the  original  sequence  of 
collection  on  a  given  day.  For  example,  a  triplicate  sample  of 
groundwater  taken  from  monitoring  well  MW05  would  have 
intervals  of  01,  02,  and  03.  Samples  taken  from  the  same  well  on 
consecutive  days  would  each  have  a  sample  interval  of  01. 

Sample  prep  data:  Date  samples  are  prepared  in  the  laboratory.  This  applies  to 

semivolatile  analysis  only. 

Date  analyzed:  Date  analysis  was  performed. 
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GW  ■  groundwater 
SO  -  soil 

S  =  soil  (method  blank) 
DI  =  deionized  water 


SR  -  soil  replicate 
W  m  water  (method  blank) 
WR  =  water  replicate 
RI  **  rinsate 


WT  *  water  (other  than  groundwater) 


Method  blank  number 


The  method  blank  associated  with  each  sample.  Only 
method  blanks  related  to  organic  analyses  are  listed. 


SDG: 


Refers  to  the  sample  delivery  group  (SDG)  associated  with  each 
method  blank. 


Analytical  method: 


Sample  code 

Analytical  method, 
soQ/water 

BNA 

base/neutral  and  acid 
extractable  semivolatile 
organic  compounds 

CLP/CLP 

VOL 

volatile  organic  compounds 

CLP/CLP 

PHC 

total  petroleum 
hydrocarbons 

8015/8015 

MET 

CLP  metals 

CLP/CLP 

Analyte:  Volatile  organic  compounds  possessing  cis/trans  or  ortho/meta/para 

isomerism  are  reported  as  total  compound  present 

Result:  Self  explanatory. 
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Units: 


D-4 


BR  -  compound  was  detected  in  the  method  blank  as  well  as  in  the 
sample  and  the  data  are  flagged  unusable. 

J  -  analytical  result  is  an  estimated  value.  For  example,  methylene 
chloride  typically  has  a  1  pg/L  limit  of  detection  (LOD).  The 
lowest  quantity  that  can  be  reported  with  certainty  is  -5  $jgf, L  or  the 
contract-required  detection  limit  (CRDL).  Values  between  the 
LOD  and  the  CRDL  are  denoted  by  J. 


Self  explanatory. 


NVANG  SI  Report 
Final  -  April  1994 


Table  D.l.  Significant  data  from  sites  and 
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SIGNIFICANT  CHEMICAL  DATA  FROM  BASEWIDE 
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D-7 
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D-8 
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SIGNIFICANT  CHEMICAL  DATA  FROM  BASEWIDE 
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Table  D.«.  Target  coapoumh,  method^  end  detection  Kant* 


Analyte 

Method 

Detection  Limit 

Water  |  Soil 

Water 

Sofl 

PETROLEUM  HYDROCARBONS 

LUFT  (8015 
Modified 
California 
Method) 

1  mg/L 

1  mg/k 

VOLATILE  ORGANICS 


Chloromethane 

CLP 

CLP 

HEHS3 

■m 

Bromome  thane 

CLP 

CLP 

9B1H3 

10  Aig/kg 

Vinyl  chloride 

CLP 

CLP 

MER3 

10  #ig/kg 

Chloroethane 

CLP 

CLP 

men 

■BBS! 

Methylene  chloride 

CLP 

CLP 

msm 

■ERS1 

Acetone 

CLP 

CLP 

■BJH3 

10  Mg/kg 

Carbon  disulfide 

CLP 

CLP 

WKBMS 

1 , 1 -Dichloroethene 

CLP 

CLP 

MHEffS 

1 , 1  -Dichloroe  thane 

CLP 

CLP 

■KEB 

ms 

1,2-Dichloroethene  (total) 

CLP 

CLP 

mam 

■BP51 

Chloroform 

CLP 

CLP 

■BP23 

1,2-Dichloroethane 

CLP 

CLP 

■m 

■BBS 

2-Butanone 

CLP 

CLP 

■K9R9 

10  /ig/kg 

1,1,1-Trichloroethane 

CLP 

CLP 

■BH 

■ms 

Carbon  tetrachloride 

CLP 

CLP 

m 

■BUI 

Vinyl  acetate 

CLP 

CLP 

■BUB 

■BEffSS 

Bromodichloromethane 

CLP 

CLP 

IBEES 

■BUI 

1,2-Dichloropropane 

CLP 

CLP 

tiy-13-Dichloropropene 

CLP 

CLP 

^■eb 

■BUS 

Trichloroethene 

CLP 

CLP 

■BEB 

■mi 

Dibromochloromethane 

CLP 

CLP 

mmm 

5  yug/kg 

1,1.2-Trichloroethane 

CLP 

CLP 

■■K3 

Ihdiffll 

Benzene 

CLP 

CLP 

■B13 

5  Mg/kg 
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Table  D-4,  (continued) 


CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

Analyte 


trans- 1 3-Dichloropropene 


1  ether 


Bromoform 


4-Methvl-2-pentanone 


2-Hexanone 


Tetrachloroethene 


1 , 1  ^2-Tetrachloroe  thane 


Toluene 


Chlorobenzene 


Ethylbenzene 


ne 


Total  xylenes 


BASE  NEUTRAL/ACID  EXTRACTABLE  ORGANICS 


Phenol 


6«(2-chloroethyl)ether 


2-Chlorophenol 


1,3-Dichlorobenzene 


1,4-Dichlorobenzene 


Benzyl  alcohol 


1,2-Dichlorobenzene 


2-Methylphenol 


b£s(2-chloroisopropyl)ether 


4-Methylphenol 


ropylamine 


Hexachloroethane 


Nitrobenzene 


Isophorone 


Method 

Detection  Limit 

Water 

Sod 

Water 

Sod 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

10  fJgfL  10  /jg/k; 


5 


10  #ig/L 


10  /ug/L 


330  vg/kg 


3 


3 


330  Atg/kg 


10  Aig/L 
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Table  D-i.  (continued) 


Method 

Analyte 

Water 

Soil 

2-Nitrophenol 

CLP 

CLP 

2,4-Dimethylphenol 

CLP 

CLP 

Benzoic  acid 

CLP 

CLP 

hu(2-chloroethoxy)methane 

CLP 

CLP 

2,4-Dichlorophcnol 

CLP 

CLP 

1,2,4-Trichlorobenzene 

CLP 

CLP 

Naphthalene 

CLP 

CLP 

4-Chloroanilinc 

CLP 

CLP 

Hexachlorobutadiene 

CLP 

CLP 

4-Chloro-3-methyIphenol 

CLP 

CLP 

2-Methylnaphthalene 

CLP 

CLP 

Hexachlorocyclopentadicne 

CLP 

CLP 

2,4,6-Trichlorophenol 

CLP 

CLP 

2,4,5-Trichlorophenol 

CLP 

CLP 

2-Chloronaphthalene 

CLP 

CLP 

2-Nitroaniline 

CLP 

CLP 

Dimethylphthalate 

CLP 

CLP 

3-Nitroaniline 

CLP 

CLP 

Acenaphthene 

CLP 

CLP 

2,4-Dinitrophenol 

CLP 

CLP 

4-Nitrophenol 

CLP 

CLP 

Dibenzofuran 

CLP 

CLP 

2,4-Dinitrotoluene 

CLP 

CLP 

2,6-dinitrotoluene 

CLP 

CLP 

Diethylphthalate 

CLP 

CLP 

4-Chlorophenyl-phenylether 

CLP 

CLP 

Fluorene 

CLP 

CLP 

Detection  Limit 


Water 


50 


10  fjg/L 


50 


50  jjg/L 


330  fjg/kg 


1600  fjg/kg 


3 


330 


10  fjgfL  330  Aig/kg 


3 


10  Mg/L  330  Mg/kg 


NVANG  SI  Report 
Final  -  April  1994 


D-134 

Table  EM.  (continued) 


Analyte 


4-Nitroaniline 


4,6-Dinitro-2-methylphenol 


n-Nitrosodiphenylamine 


4-Bromophenyl-phenylether 


Hexachlorobenzene 


Pentachlorophenol 


Phenanthrene 


Anthracene 


di-n-Butylphthalate 


Fluoranthene 


ne 


Method 


Detection  Limit 


3,3-Dichlorobenzidine 


Benzo(a)anthracene 


Chrysene 


di-n-Octylphthalate 


Benzo(b)fluoranthene 


Benzo(k)fluoranthene 


ene 


Indeno(l,2,3-cd)pyrene 


Dibenz(a,h)anthracene 


Benzo(g,h,i) 


PRIORITY  POLLUTANT  METALS 


Aluminum 


Barium 


Water 

Soil 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

Water 


10  /ig/L 


10  /ig/L 


10  /ig/L 


CLP 

CLP 

CLP 

CLP 

CLP 

CLP 

3 


3 


330 


330  /ig/kg 


330  /ig/kg 


3 


3 


33 


330  /ig/kg 


3 


330 


m 

33 

i 


0.04  mg/L 


0.03  m 


0.002  mg/L  0.4  mg/kg 
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Table  EM.  (continued) 


Analyte 

Method 

Detection  Limit  | 

Water 

Soil 

Water 

_ ™ _ 1 

Beryllium 

CLP 

CLP 

■RSI 

Cadmium 

CLP 

CLP 

Msma 

1.0  mg/kg  1 

Chromium 

CLP 

CLP 

mam 

Cobalt 

CLP 

CLP 

tUlljCT 

4.0  mg/kg 

Copper 

CLP 

CLP 

warns 

2.0  mg/kg 

Nickel 

CLP 

CLP 

Silver 

CLP 

CLP 

m 

Zinc 

CLP 

CLP 

Arsenic 

CLP 

CLP 

m 

B3iK2i 

Lead 

CLP 

CLP 

0.002  mg/L 

Vanadium 

CLP 

CLP 

■SJSBSS9 

WEBS 

Selenium 

CLP 

CLP 

BBS 

H3R31 

Mercury 

OP 

CLP 

wmm 

Thallium 

CLP 

CLP 

0.002  mg/L 

Calcium 

CLP 

CLP 

Iron 

CLP 

CLP 

mam 

B5E01 

Magnesium 

CLP 

CLP 

lEEIlS 

ESSWW 

Manganese 

CLP 

CLP 

0.015  mg/L 

3  mg/kg  | 

Potassium 

CLP 

CLP 

m 

■E3HS1 

Sodium 

CLP 

CLP 

5.0  mg/L 

1000  mg/kg  | 
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APPENDIX  E 

QUALITY  CONTROL  SUMMARY 


1.  DISCUSSION 

Environmental  sampling  and  laboratory  analyses  were  performed  according  to  a  quality 
control/quality  assurance  (QA/QC)  plan  which  was  approved  before  the  start  of  field 
activities.  This  report  presents  a  summary  and  assessment  of  the  field  and  laboratory  QC 
samples  generated  throughout  the  investigation.  All  laboratory  data  were  validated  at 
Level  C,  as  defined  in  Requirements  for  Quality  Control  of  Analytical  Data  (HAZWRAP 
1990).  The  precision,  accuracy,  representativeness,  and  completeness  have  been  evaluated 
to  determine  if  the  objectives  of  the  investigation  were  met 

2.  QUALITY  ASSURANCE  OBJECTIVES 


2.1  Precision 


Precision  refers  to  the  degree  of  agreement  between  duplicate  measurements  of  a 
single  analyte.  Analytical  precision  is  expressed  as  the  relative  percent  difference  (RPD) 
between  analytical  results  of  samples  collected  in  duplicate  in  the  field  or  given  in  a  matrix 
spike  in  the  laboratory,  then  analyzed  as  a  duplicate.  RPD  is  calculated  as: 


RPD 


c,-c2 


C|*CJ 


x  100 
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E-2 


where 


C;  =  concentration  of  the  analyte  in  the  sample  or  matrix-spiked  sample; 

C2  =  concentration  of  the  analyte  in  the  duplicate  or  matrix-spike  duplicate. 

Results  of  duplicate  analyses  are  shown  in  Tables  K5  and  E.6.  In  the  absence  of  criteria 
for  establishing  precision  from  duplicate  samples  collected  in  the  field,  the  analytical 
precision  was  evaluated  from  the  RPDs  between  matrix  spike  (MS)  and  matrix  spike 
duplicate  (MSD)  recoveries.  Approximately  90%  of  all  RPDs  were  within  the  advisory 
limits  given  in  National  Functional  Guidelines  for  Organic  Data  Review  (EPA  1990a).  This 
meets  the  QA  objective  established  in  the  sampling  and  analysis  plan  of  no  more  than 
20%  of  RPDs  outside  of  advisory  limits. 


Z2  Accuracy 

Accuracy  refers  to  the  degree  of  difference  between  measured  or  calculated  values 
and  the  true  value.  Analytical  accuracy  is  expressed  as  the  percent  recovery  of  an  analyte, 
which  has  been  added  to  an  environmental  sample  as  a  known  concentration  before 
analysis;  specifically,  the  percent  recovery  of  MSs,  MSDs,  and  surrogate  spikes.  The 
equation  used  to  calculate  percent  recovery  is: 


percent  recovery 


A,- A, 


x  100 
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Ar  =  total  amount  of  analyte  found  in  spiked  sample; 

A„  =  amount  found  in  unspiked  sample; 

Af  —  amount  added  to  sample. 

Surrogate  spikes  outside  of  advisory  limits  are  shown  in  Table  E 3;  results  of  MS  and 
MSD  recoveries  for  organics  are  shown  in  Table  E.6,  and  Table  E.7  lists  spike  recoveries 
outside  of  control  limits  for  metals.  The  QA  objective  for  accuracy  was  10%,  Le.,  no  more 
than  10%  of  spike  recoveries  should  be  outside  of  advisory  limits.  Table  EL8  shows  the 
total  percentages  of  analyses  which  failed  acceptance  criteria.  All  analyses  met  the  objec¬ 
tive  for  accuracy  except  metals,  which  had  26%  of  the  spike  recoveries  outside  of  limits. 
However,  when  the  metals  spike  recoveries  were  compared  to  the  guidelines  in  Laboratory 
Data  Validation  Functional  Guidelines  for  Evaluating  Inorganic  Analyses  (EPA  1968),  only 
seven  (33%)  of  the  spike  recoveries  were  flagged  as  "unusable”;  the  remaining  recoveries 
outside  of  Contract  Laboratory  Program  (CLP)  limits  were  flagged  as  "estimated"  quantities. 


23  Representativeness 

Representativeness  of  analytical  data  is  the  degree  to  which  the  data  represent  the 
actual  environmental  conditions  at  a  sampling  location.  The  effort  to  maximize  this 
objective  was  accomplished  by  the  following  methods: 

•  choosing  sample  locations  that  fully  represented  the  sites  of  investigation, 

•  using  appropriate  sampling  procedures  and  equipment, 

•  using  appropriate  analytical  methods, 

•  collecting  equipment  rinsate  blanks,  field  blanks,  and  trip  blanks, 

•  proper  handling,  storage  and  shipment  of  samples  from  collection  to  analysis,  and 

•  analyzing  samples  within  holding  times. 


NVANG  SI  Report 
Final  •  April  1994 


Table  E.4  lists  the  samples  that  exceeded  allowable  holding  times.  All  volatiles  and  metals 
samples  were  analyzed  within  holding  times;  one  semivolatile  sod  sample  (1106)  was 
extracted  4  days  past  the  allowable  holding  time.  This  sample  was  collected  as  a  field 
duplicate,  and  a  comparison  of  the  analytical  results  to  those  of  the  original  sample 
(analyzed  within  the  holding  time  limit)  showed  close  agreement  (Table  E.5).  Eleven  soil 
samples  for  analysis  of  petroleum  hydrocarbons  were  extracted  from  two  to  four  days  past 
the  allowable  holding  time;  four  were  reruns  of  the  original  samples.  The  analytical 
results  of  these  11  samples  have  been  flagged  as  "estimated"  quantities.  All  contained 
petroleum  hydrocarbons  as  gasoline,  with  analytical  values  ranging  from  03  mg/kg  to 
2500  mg/kg. 


2.4  Completeness 

Completeness  is  expressed  as  a  percentage  of  valid  data  from  the  entire  set  of  analyses 
for  the  project  For  data  to  be  considered  valid,  it  must  meet  all  the  acceptance  criteria 
for  precision,  accuracy,  and  any  other  criteria  specified  by  the  analytical  method  used. 

The  QA  objective  for  this  category  was  90%.  The  equation  used  to  calculate  percent 
completeness  is: 


Completeness  -  DPr 


DPrDPt 

DP, 


x  100 


where 

DPV  —  valid  data  points, 

DPj  =  invalid  data  points  (sum  of  percent  recovery  and  RPD  values  outside 

laboratory  control  limits,  and  number  of  analytes  in  all  samples  affected  by 
method  blank  contamination), 


NVANG  SI  Report 
Final  -  April  1994 


E-5 

DP,  «  total  number  of  QC  data  points.  Each  volatile  analysis  has  33  data  points, 
each  semivolatile  analysis  has  64  data  points,  each  petroleum  hydrocarbons 
analysis  has  2  data  points,  and  each  metals  analysis  has  23  data  points. 

Table  E.9  is  a  work  sheet  showing  the  calculations  used  to  evaluate  completeness. 

According  to  these  calculations  the  data  points  are  96%  valid,  and  the  QA  objective  was 
met 

3.  GROUNDWATER  SCREENING  METHOD 

After  the  seven  sites  of  investigation  had  been  located  from  historical  data  and  aerial 
photographs,  contamination  boundaries  at  the  sites  were  defined  using  the  groundwater 
screening  method  (GSM).  This  consisted  of  driving  hollow  rods  into  the  ground  through 
the  surface  of  the  water  table,  then  collecting  groundwater  samples  from  a  small,  stainless 
steel  bailer.  The  bailer  was  filled  as  dose  to  the  top  of  the  water  table  as  possible. 
Approximately  20  mL  of  groundwater  was  decanted  into  a  40-mL  septum  vial  for  head- 
space  analysis  by  gas  chromatography.  Representativeness  of  the  GSM  was  effected  by 
using  approved  procedures  for  sample  collection,  analysis,  and  equipment  decontamina¬ 
tion.  Completeness  for  the  GSM  consisted  of  establishing  a  rectangular  grid  over  the  site, 
then  sampling  outward  from  the  grid  parameter  until  no  more  contamination  was  detected. 
Grid  points  inside  the  perimeter  were  sampled  until  the  areal  configuration  of  the  contami¬ 
nation  was  established.  Precision  and  accuracy  of  the  groundwater  analyses  were  not  esti¬ 
mated  due  to  the  fact  that  the  contaminants  detected  appeared  to  be  weathered  fuel  hydro¬ 
carbons,  and  quantitation  of  multiple  unknown  peaks  could  not  be  achieved  using  the  GSM. 
A  syringe  blank  of  ambient  air  was  analyzed  before  each  sample  to  demonstrate  that  no 
contaminants  were  in  the  syringe. 
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4  ANALYTICAL  METHODS 


Table  E.10  lists  the  analytical  methods  used  throughout  the  sampling  program. 
Volatiles,  semivolatiles,  and  metals  analyses  followed  the  methods  described  in  USEPA 
Contract  Laboratory  Program  Statement  of  Work  for  Organics  Analysis  (EPA  1990b)  and 
USEPA  Contract  Laboratory  Program  Statement  of  Work  for  Inorganics  Analysis  (EPA 
1990c).  Petroleum  hydrocarbons  were  analyzed  according  to  a  modified  method  described 
in  the  Leaking  Underground  Fuel  Tank  Field  Manual  (LUFT 1967),  with  jet  fuel  (JP-4) 
and  gasoline  standards.  Method  detection  limits  for  target  compounds  and  analytes  are 
listed  in  Table  D.4  of  Appendix  D. 

5.  BLANK  CONTAMINATION 

S.1  Method  Blanks 

Method  blank  contamination  (Table  E.2,  and  Appendix  D,  Table  D-3)  consisted 
almost  entirely  of  common  laboratory  contaminants;  typically  acetone  and  methylene 
chloride  in  the  volatiles,  and  pbthalate  ester,  laboratory  artifacts,  and  aldol  condensation 
products  in  the  semivolatiles.  None  of  the  identified  semivolatile  method  blank  contami¬ 
nants  were  present  above  reporting  limits;  only  acetone  and  methylene  chloride  exceeded 
reporting  levels  in  the  volatiles.  Eight  of  20  petroleum  hydrocarbons  method  blanks 
contained  trace  amounts  of  gasoline  or  JP-4,  up  to  0.05  mg/L  and  0.04  mg/kg.  Volatile, 
semivolatile,  and  metals  samples  with  contamination  in  the  associated  method  blanks  were 
evaluated  according  to  guidelines  in  National  Functional  Guidelines  for  Organic  Data 
Review  (EPA  1990a)  and  Laboratory  Data  Validation  Functional  Guidelines  for  Evaluating 
Inorganic  Analyses  (EPA  1988).  Contaminated  method  blanks  in  the  volatiles  and 
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semivoia  tiles  analyses  have  a  minimal  affect  on  the  data,  as  the  compounds  used  histori¬ 
cally  at  the  seven  sites  were  comprised  mainly  of  fuel  hydrocarbons  and  minor  amounts  of 
chlorinated  ethenes.  Gasoline  in  the  petroleum  hydrocarbon  method  blanks  was  evaluated 
with  the  same  criteria  as  the  volatiles  and  semivolatiles,  Le.,if  contamination  was  found  in 
the  blank  but  not  in  the  sample,  no  action  is  taken.  If  contamination  is  present  in  the 
sample  at  a  concentration  less  than  five  times  the  concentration  in  the  associated  blank, 
then  the  sample  results  are  flagged.  If  the  gasoline  concentration  in  the  sample  is  greater 
than  five  times  the  concentration  in  the  blank,  no  action  is  taken.  Of  the  64  petroleum 
hydrocarbons  samples  with  associated  method  blank  contamination,  these  criteria  resulted 
in  flagging  three  samples  (1067, 1069,  and  1070)  as  usable. 

5.2  Field  Blanks 

Organic  field  blank  contaminants  (Appendix  D,  Table  D-2)  were  mainly  phthalate 
esters  in  the  semivolatiles  and  trihabmethanes  in  the  volatile  blanks.  Phthalates  were  also 
found  in  the  associated  method  blanks  and  are  probably  due  to  cross-contamination  in  the 
laboratory.  Although  the  source  of  the  trihabmethanes  is  unknown,  they  may  have  origi¬ 
nated  in  the  glass  jugs  used  to  store  the  deionized  water.  Impact  on  data  is  minimal,  as 
these  compounds  seldom  appeared  in  analytical  results  of  soil  and  groundwater,  and  there 
is  no  historical  evidence  of  their  use  at  the  sites.  Metals  contamination  in  the  blanks 
consisted  of  aluminum,  arsenic,  barium,  calcium,  copper,  iron,  led,  magnesium,  manganese, 
potassium,  sodium,  and  zinc.  Five  of  these  (aluminum,  calcium,  iron,  manganese,  and 
zinc)  were  also  present  in  the  associated  method  blanks.  The  origin  of  the  remaining 
metals  contaminants  is  unknown,  but  possibly  due  to  cross-contamination  from  sampling 
equipment  or  improper  cleaning  of  glass  jugs  in  which  the  deionized  water  was  stored.  It 
is  unlikely  that  analytical  results  of  groundwater  were  affected;  the  sampling  equipment 
had  several  casing-volumes  of  well  water  pumped  through  the  sample  tubing  immediately 
before  c  ollecting  samples  for  metals  analysis. 
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VotatOe  and  semivolatile  organic  compounds  found  in  the  rinaate  blanks  (Appendix  D, 
Table  D-2)  consisted  entirely  of  methylene  chloride  and  phthalate  esters  which  were  also 
found  in  the  associated  method  blanks.  Three  rinsate  blanks  had  traces  (up  to  0.04  pg/L) 
of  petroleum  hydrocarbons  as  gasoline,  two  of  which  had  gasoline  in  the  associated  method 
blanks.  Metals  contaminants  were  aluminum,  arsenic,  barium,  calcium,  copper,  iron,  magne¬ 
sium,  manganese,  sodium,  and  rinc.  Aluminum,  barium  calcium,  iron,  manganese,  and 
sodium  were  also  found  in  the  method  blanks.  The  origin  of  the  remaining  metals  in  the 
rinsate  blanks  is  unknown,  but  possibly  due  to  contamination  in  the  deionized  water  or 
incomplete  rinsing  of  the  sample  pump  tubing.  In  either  case,  it  is  unlikely  that  sample 
results  were  affected,  as  several  well-volumes  of  groundwater  were  pumped  through  the 
sample  tubing  before  the  samples  were  collected. 


5.4  Trip  Blanks 

Trip  blanks  contamination  (Appendix  D,  Table  D-2)  consisted  of  methylene  chloride 
and  acetone,  which  were  also  found  in  the  associated  method  blanks,  and  one  instance  of 
carbon  disulfide  (1.0  /ig/L).  This  should  have  minimal  impact  on  the  data. 


6.  CONCLUSIONS 


Overall,  data  generated  throughout  the  investigation  are  acceptable.  Petroleum  hydro¬ 
carbon  samples  that  were  analyzed  past  allowable  holding  times  all  contained  measurable 
quantities  of  gasoline.  Consequently,  the  analytical  results  were  useful  in  defining  the  loca¬ 
tion  of  fuel  in  the  subsurface  soil,  even  if  the  actual  amount  in  11  of  the  samples  is  ques¬ 
tionable.  Metals  spike  recovery,  especially  in  soil  samples,  did  not  meet  the  data  quantity 
objective  for  accuracy.  However,  only  a  small  number  (1.4%)  of  the  total  metals  data 
points  were  affected;  of  those  affected,  most  were  usable  even  if  estimated. 
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Table  E.L  Method  Hacks 


Total  number  of 
blanks  with 


Total  number  of 
method  blanks 
(both  soil  and  water 

Total  number  of 
blanks  with 
contamination 

contamination 
greater  than 
reporting  limits 

Volatiles 

46 

46 

19 

Semivolatiles 

30 

27 

0 

Petroleum  hydrocarbons 

20 

8 

0 

NVANG  SI  Report 
Final  •  April  1994 


Table  EL2.  Method  blank  con 


E-10 


E-ll 


NVANG  SI  Report 
Final  -  April  1994 


E-12 


NVANG  SI  Report 
Final .  April  1994 
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Sample  no. 
Duplicate  do. 

Analysis 

Matrix 

Sample  cone.1 
Duplicate  cooc. 

RPD2 

Volatiles 

1061 

Acetone 

Soil 

20 

16 

1062 

17 

Methylene  chloride 

20 

14 

23 

1064 

Acetone 

Soil 

16 

40 

1065 

24 

Methylene  chloride 

23 

36 

16 

1072 

Acetone 

Soil 

22 

51 

1073 

13 

Methylene  chloride 

25 

15 

29 

1077 

Acetone 

Soil 

11 

53 

1078 

19 

Methylene  chloride 

17 

12 

15 

1092 

Acetone 

Soil 

63 

45 

1093 

100 

Benzene 

3.0 

40 

2.0 

Chloroform 

4.0 

67 

2.0 

Ethylbenzene 

50 

82 

120 

Methylene  chloride 

60 

29 

45 

Xylenes  (total) 

280 

40 

420 

1098 

Methylene  chloride 

Soil 

25 

27 

1099 

19 
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Table  E3.  (oooL) 


Sample  no. 
Duplicate  na 

Analysis 

Matrix 

Sumplft  OQOCL 
Duplicate  cone. 

RPD 

1105 

Ethylbenzene 

Soil 

630 

190 

1106 

24000 

Methylene  chloride 

650 

41 

990 

Xylenes  (total) 

2600 

188 

82000 

1503 

Benzene 

Water 

18 

5.7 

1504 

17 

Ethylbenzene 

17 

34 

12 

Methylene  chloride 

2.0 

67 

4.0 

Toluene 

24 

13 

21 

Trichloroethene 

20 

35 

14 

Xylenes  (total) 

210 

4.9 

200 

1526 

Benzene 

Water 

1.0 

0.0 

1527 

1.0 

Methylene  chloride 

2.0 

0.0 

2.0 

1530 

Methylene  chloride 

Water 

2.0 

67 

1531 

1.0 

1551 

Benzene 

Water 

24 

4.3 

1552 

23 

ethylbenzene 

27 

12 

24 

Toluene 

37 

11 

33 

Xylenes  (total) 

450 

0.0 

450 
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Table  EJ5.  (conL) 


Sample  na 
Duplicate  no. 

Analyst 

Matrix 

Sample  cooc. 
Duplicate  "w 

RPD 

1061 

Semivolatiles 

Soil 

77 

13 

1062 

bis(2-ethylhexyl)  Phthalate 

88 

di-n-Butylphthalate 

85 

12 

84 

1064 

bis(2-ethylhexyl)  Phthalate 

Soil 

62 

41 

106S 

94 

di-n-Butylphthalate 

69 

23 

87 

1077 

bis(2-ethylhexyl)  Phthalate 

Soil 

360 

22 

1078 

290 

1077  (dilution) 

bis(2-ethylhexyl)  Phthalate 

Soil 

560 

64 

1078  (dilution) 

290 

1092 

2-Methylnaphthalene 

Soil 

480 

22 

1093 

600 

Benzo  (A)  anthracene 

85 

15 

73 

Benzo  (A)  pyrene 

58 

21 

47 

Benzo  (B)  fluoranthene 

110 

0.0 

110 

Benzo  (K)  fluoranthene 

110 

0.0 

110 

bis(2-ethylhexyl)  Phthalate 

570 

92 

520 

Chrysene 

70 

42 

73 

di-n-Butylphthalate 

53 

100 

160 

Fluoranthene 

130 

14 

150 

Naphthalene 

320 

44 

500 
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Table  E5.  (coot.) 


Sample  no. 
Duplicate  no. 

Analysfc 

Malm 

Rimpif  cone 

Duplicate  cone 

RPD 

1092 

Phenanthrene 

160 

36 

1093 

230 

Phenol 

45 

63 

86 

Pyrene 

250 

0.0 

250 

1098 

bis(2-ethylhexyl)  Phthalate 

Soil 

150 

22 

1099 

120 

di-n-Butylphthalate 

120 

18 

100 

Phenanthrene 

120 

87 

47 

1105 

2,4-Dimethylphenol 

Soil 

180 

5.4 

1106 

190 

2-Methylnaphthalene 

1300 

8.0 

1200 

Naphthalene 

1100 

20 

900 

1503 

1 ,2-Dichlorobenzene 

Water 

1.0 

67 

1504 

2.0 

2,4-Dimethylphenol 

2.0 

67 

1.0 

bis(2-ethylhexyl)  Phthalate 

4.0 

174 

158 

di-n-Butylphthalate 

4.0 

40 

6.0 

Diethylphthalate 

1.0 

0.0 

1.0 

Naphthalene 

8.0 

29 

6.0 

1526 

bis(2-ethylhexyl)  Phthalate 

Water 

1.0 

0.0 

1527 

1.0 
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Table  KS.  (oooL) 


Sample  na 
Duplicate  no 

Analysis 

Merit 

Rmplff  COOC* 
Duplicate 

RPD 

1530 

bis(2-ethylhexyl)  Pbthalate 

Water 

1.0 

67 

1531 

2.0 

di-n-Butylphthalate 

1.0 

0.0 

1.0 

1551 

1  ,2-Dichlorobenzene 

Water 

5.0 

75 

1552 

11 

1,3-Dichlorobenzene 

2.0 

40 

3.0 

1,4-Dichlorobenzene 

2.0 

67 

4.0 

bis(2-ethylhexyl)  Phthalate 

5.0 

33 

7.0 

di-n-Butylphthalate 

1.0 

2.0 

67 

Naphthalene 

9.0 

17 

62 

1567 

bis(2-ethylhexyl)  Phthalate 

Water 

2.0 

100 

1568 

6.0 

Petroleum  hydrocarbons 


1077 

Gasoline 

Soil 

2600 

184 

1078 

110 

JP-4 

2000 

184 

82 

1092 

Gasoline 

Soil 

87 

90 

1093 

33 

JP-4 

63 

90 

24 

1105 

Gasoline 

Soil 

2500 

13 

1106 

2200 

1105 

JP-4 

1800 

12 

1106 

1600 

1503 

Gasoline 

Water 

1.2 

47 

1504 

0.7 

JP-4 

0.9 

51 

0.5 
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Table  E5.  (coot) 


Sample  no. 
Duplicate  no. 

Analjn 

Metric  Sample  cooc 
Duplicate  cooc 

RFD 

1551 

1552 

Gasoline 

Water  2.4 

2.6 

8.0 

JP-4 

IB 

1.9 

5.4 

1061 

1062 

Metals 

Aluminum 

Soil  23200 

25300 

8.7 

Arsenic 

16 

101 

145 

Barium 

175 

193 

9.8 

Calcium 

8680 

7940 

8.9 

Chromium 

26 

23 

13 

Cobalt 

11 

10 

8.9 

Copper 

38 

25 

41 

Iron 

29200 

22500 

26 

Lead 

7.4 

5.1 

37 

Magnesium 

5190 

5990 

14 

Manganese 

374 

450 

18 

Nickel 

Soil  24 

20 

19 

Potassium 

1650 

1500 

9.5 

Sodium 

1740 

1870 

12 

Vanadium 

66 

59 

11 
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Table  E3.  (coot) 

■ 

Sample  no. 

Analjm  Matrix 

Sniple  cone. 

■ 

Duplicate  at 

Duplicate 

RFD 

1061 

Zinc 

116 

78  | 

1062 

51 

1064 

Aluminum 

20500 

2.5  I 

1065 

20000 

1 

Arsenic 

5.9 

108  _ 

20 

| 

Barium 

94 

41 

141 

1 

Calcium 

6060 

53  ■ 

6390 

Chromium 

18 

16  1 

16 

■ 

Cobalt 

13 

52  ■ 

14 

1 

Copper 

26 

4.9 

27 

1 

Iron 

26500 

20  " 

21600 

■ 

Lead 

53 

1.9  1 

5.2 

Magnesium  Soil 

10000 

0.8  1 

9920 

1 

Manganese 

564 

26  - 

734 

I 

Nickel 

33 

11 

30 

1 

Potassium 

4990 

15  ■ 

4290 

Sodium 

1690 

37  I 

1160 

■ 

Vanadium 

61 

3.2  1 

59 

1 

Zinc 

54 

0.0 

54 

1 
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Table  E5.  (coot.) 


1072 

1073 


1077 

1078 


Analjni  Matrix  Simpk  ww. 


Dupiiate  cone 

RFD 

Arsenic 

Soil  28 

26 

7.8 

Barium 

226 

121 

61 

Calcium 

9670 

6960 

33 

Chromium 

17 

18 

0.6 

Cobalt 

16 

10 

48 

Copper 

40 

22 

58 

Iron 

27400 

23400 

16 

Lead 

5.4 

5.1 

5.7 

Magnesium 

8180 

7760 

53 

Manganese 

1880 

359 

136 

Nickel 

Soil  35 

26 

28 

Potassium 

3990 

2950 

30 

Sodium 

2640 

2100 

23 

Vanadium 

82 

68 

18 

Zinc 

71 

48 

39 

Aluminum 

Soil  9150 

11400 

22 

Arsenic 

24 

125 

135 
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Tabic  ES.  (cool) 

Sample  no. 
Dqiate  no. 

Analyw 

Matrix 

Simple  eooc. 
Duplicate  cods 

RPD 

1077 

1078 

Barium 

108 

122 

12 

Calcium 

5350 

5730 

6.7 

Chromium 

15 

19 

23 

Cobalt 

8J5 

14 

50 

Copper 

21 

32 

39 

Iron 

19100 

30000 

44 

Lead 

4.1 

42 

2.4 

Magnesium 

3220 

3550 

9.8 

Manganese 

571 

585 

2.4 

Nickel 

19 

24 

22 

Potassium 

Soil 

1770 

1520 

15 

Sodium 

868 

1120 

25 

Vanadium 

45 

66 

39 

Zinc 

56 

60 

8.1 

1092 

1093 

Aluminum 

Soil 

12800 

13800 

15 

Arsenic 

9.0 

7.2 

22 

Barium 

121 

131 

7.9 
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Table  E5.  (c out) 


Sample  act 
Duplicate  no. 

Analyst 

Matrix  Sample  cone. 

Duplicate  cooc 

RPD 

1092 

1093 

Beryllium 

0.56 

0.65 

15 

Calcium 

4350 

4410 

2.7 

Chromium 

16 

14 

15 

Cobalt 

6.7 

6.7 

0.0 

Copper 

17 

17 

0.6 

Iron 

14300 

22900 

46 

Lead 

6.3 

6.6 

4.6 

Magnesium 

2930 

3130 

6.6 

Manganese 

149 

208 

33 

Nickel 

15 

17 

15 

Potassium 

3130 

2420 

26 

Sodium 

Soil  1080 

1110 

2.7 

Vanadium 

Zinc 

Soil  46 

42 

8.2 

1098 

1099 

Aluminum 

Soil  20200 

19600 

3.0 

Arsenic 

45 

33 

31 

Barium 

174 

167 

4.1 
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Table  E  J5.  (coo L) 


Sample  no.  Analysis  Matrix  Sample  cooc. 


Dupimie  hol 

Duplicate  cooc. 

RPD 

1098 

Beryllium 

0.82 

33 

1099 

0.59 

Calcium 

5470 

21 

4450 

Chromium 

14 

6.1 

15 

Cobalt 

11 

3.8 

10 

Copper 

22 

23 

21 

Iron 

36400 

21900 

50 

Lead 

9.5 

5.4 

9.0 

Magnesium 

6520 

26 

5040 

Manganese 

641 

52 

377 

Nickel 

24 

32 

17 

Potassium 

4430 

13 

3880 

Sodium 

1190 

9.7 

1080 

Vanadium 

57 

0.7 

57 

Zinc 

49 

6.7 

46 

1105 

Aluminum 

Soil  20800 

18 

1106 

17300 

Barium 

170 

29 

127 

Beryllium 

0.62 

24 

0.79 
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Table  E3.  (con L) 


Duplicate  ml 


1105 

1106 


1503 

1504 


Ijm 

Mattie  Sample  gone. 

Duplicate  cone. 

RFD 

Calcium 

7180 

5970 

18 

Chromium 

23 

18 

23 

Cobalt 

9.5 

93 

2.1 

Copper 

22 

22 

0.0 

Iron 

22100 

24600 

11 

Lead 

53 

4.4 

19 

Magnesium 

4270 

4020 

6.0 

Manganese 

195 

170 

14 

Nickel 

19 

20 

7.6 

Potassium 

1890 

1660 

13 

Sodium 

1520 

1230 

21 

Vanadium 

70 

72 

23 

Zinc 

51 

53 

2.9 

Aluminum 

Water  449 

498 

10 

Arsenic 

59 

57 

2.6 

Barium 

397 

363 

9.0 

Calcium 

83200 

82100 

13 
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Table  BJS.  (coo L) 


Sample  no. 
Duplicate  no. 

Analysis 

Matrix  Sample  cone. 

Duplicate  cooc. 

RPD 

1503 

1504 

Cobalt 

15 

14 

9.6 

Copper 

109 

104 

4.7 

Magnesium 

22900 

22600 

13 

Manganese 

4660 

4080 

13 

Nickel 

12 

13 

93 

Potassium 

17200 

15700 

9.1 

Sodium 

371000 

361000 

2.7 

Zinc 

23 

6.9 

106 

1526 

1527 

Aluminum 

Water  194 

185 

4.8 

Arsenic 

62 

54 

13 

Barium 

28 

28 

0.7 

Calcium 

42600 

42200 

0.9 

Iron 

125 

50 

86 

Magnesium 

10400 

10500 

1.0 

Manganese 

218 

220 

0.9 

Potassium 

8040 

9450 

16 

Sodium 

98300 

102000 

3.7 

NVANG  SI  Report 
Final  -  April  1994 


E-27 

Table  E5.  (oouL) 


Sample  no. 

Analjm 

Matrix  Sample  cooc. 

Duplicate  na 

Duplicate  cone 

RPD 

1526 

Zinc 

12 

62 

1527 

3.8 

1530 

Aluminum 

Water  178 

13 

1531 

202 

Arsenic 

39 

20 

32 

Barium 

44 

0.9 

44 

Calcium 

44100 

43700 

0.9 

Magnesium 

12800 

12800 

0.0 

Manganese 

27 

2.2 

26 

Potassium 

9030 

10300 

13 

Sodium 

221000 

223000 

0.9 

Vanadium 

11 

2.9 

10 

Zinc 

4.8 

15 

5.6 

1551 

Aluminum 

Water  127 

26 

1552 

98 

Arsenic 

116 

0.0 

116 

Barium 

237 

8.4 

218 

Calcium 

72500 

64600 

12 

Copper 

12 

21 

15 

Iron 

52 

67 

26 
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Table  KS.  (coot) 


Sample  no.  Analysis  Matrix  Sample  cone. 


Duplicate  no. 

Duplicate  cooc. 

RPD 

1551 

1552 

Magnesium 

18300 

16300 

12 

Manganese 

845 

814 

3.7 

Potassium 

15700 

14700 

6.6 

Sodium 

285000 

254000 

12 

Vanadium 

11 

11 

6.4 

1567 

1568 

Aluminum 

Water  86 

82 

4.7 

Arsenic 

30 

27 

12 

Barium 

52 

50 

3.9 

Calcium 

49000 

48900 

0.2 

Iron 

26 

17 

40 

Magnesium 

14100 

14000 

0.7 

Manganese 

17 

15 

11 

Potassium 

9330 

8460 

9.8 

Sodium 

233000 

227000 

2.6 

Vanadium 

7.3 

9.2 

23 

1569 

1570 

Aluminum 

85 

76 

12 

Arsenic 

34 

33 

2.7 
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Table  RS.  (cooL) 


Sample  no. 

Analysis 

Matrix  Sample  cone. 

Duplicate  no. 

Duplicate  cooc. 

RPD 

1569 

Barium 

25 

43 

1570 

24 

Calcium 

50200 

48400 

3.6 

Iron 

26 

29 

34 

Magnesium 

11000 

10500 

4.6 

Manganese 

228 

0.4 

229 

Potassium 

8480 

12 

7520 

Sodium 

109000 

104000 

4.7 

Zinc 

83 

29 

11 

1  Concentration  units  are  pg/kg  (soil)  and  pg/L  (water)  for  volatile  and  semivolatile 
compounds,  mg/kg  and  mg/L  for  petroleum  hydrocarbons,  and  mg/kg  and  pg/L  for  metals. 


2  RPD  =  relative  percent  difference  calculated  as: 

RPD=  S~D  xlOO 

m 


where  S  =  sample  concentration  and  D  =  duplicate  concentration 
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Table  E&  Matrix  spike/matrix  spike  duplicate  recoveries  for  organic  analyses  outside  the  CLP  limits 
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Table  E.7.  Spike  sample  recoveries  outside  of  control  limit  Cor  metak 
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Table  E7.  (cooL) 


E-33 
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1102  Antimony  67  14U  120  56  75-125 

Manganese  536  375  120  134  75-125 

Mercury  1 2  0.12U  0.60  195  75-125 

1105  Antimony  40  14U  125  32  75-125 


Table  E.7. 
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Table  E.7.  (coat) 
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PHCs  =  petroleum  hydrocarbons  as  JP-4  and  gasoline 


E-37 


Table  E9.  Work  sheet  fix  evaluating  completeness 


Number  of  data  points 


Analysis 

Number  of 
samples 

Number  of  data 
points/sample 

Total  data  points 

Volatiles 

207 

33 

6831 

Semivolatiles 

185 

64 

11840 

Petroleum  hydrocarbons 

198 

2 

396 

Metals 

165 

23 

3795 

Total  =  22862 

Invalid  data  paints 


Source  of  invalidation 


Number  of  data  points  affected 


Method  blank  contamination1  828 

Holding  time  exceeded  12 

Semivolatile  MSs  14 

Volatile  MSs  0 

Semivolatile  MSDs  23 

Volatile  MSDs  0 

Metals  MSs  55 

Semivolatile  surrogates  18 

Volatile  surrogates  0 

Petroleum  hydrocarbon  surrogates  17 

Relative  percent  differences  (all  analytes)  _ 10 


Total  =  977 


Percent  of  valid  data  points 


DP,  -  DP,  22862  -  977 

DP.  -  - - -xlOO  =  *100  «  96% 


DP. 


22862 


1  Method  blank  contamination  refers  to  the  sum  of  the  analytes  in  all  the  samples  affected  by  the 
presence  of  target  compounds  or  analytes  in  the  method  blanks. 
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Table  E10L  Analytical  methods 


Analysis 

Method1 

Volatile  organics 

CLP  624 

Semivolatile  organics 

CLP  625 

Petroleum  hydrocarbons  as  JP-4  and  gasoline 

Metals 

LUFT  modified  California  80152 

Aluminum 

I CP3  200.7 

Antimony 

ICP  200.7 

Arsenic 

ICP  200.7,  graphite  furnace  AA4  2062 

Barium 

ICP  200.7 

Berytium 

ICP  200.7 

Cadmium 

ICP  200.7 

Calcium 

ICP  200.7 

Chromium 

ICP  200.7 

Cobalt 

ICP  200.7 

Copper 

ICP  200.7 

Iran 

ICP  200.7 

Lead 

Graphite  furnace  AA  239.2 

Magnesium 

ICP  200.7 

Manganese 

ICP  200.7 

Mercury 

C-  vapor  AA  245.1,  245.5 

Nickel 

ICP  200.7 

Potassium 

ICP  200.7 

Selenium 

Graphite  furnace  AA  2702 

Silver 

ICP  200.7 

Sodium 

ICP  200.7 

Thallium 

Graphite  furnace  AA  279.2 

Vanadium 

ICP  200.7 

Zinc 

ICP  200.7 

1  Analytical  methods  for  volatiles,  semivolatiles,  and  metals  are  described  in  USEPA  Comma  Laboratory  Statement 
of  Work  for  Organics  Analysis,  OLMOl.O,  1990  and  USEPA  Comma  Laboratory  Statement  of  Work  far 
Inorganics  Analysis,  ILMO2.0,  1990. 

2  Analytical  method  fro  petroleum  hydrocarbons  is  described  in  LUFT  1987.  Leaking  Underpound  Fuel  Tank 
Manual,  California  State  Water  Resources  Control  Board,  Division  of  Water  Quality,  Sacramento,  Calif. 

1  ICP  •  Inductively  coupled  plasma  emission  spectrometer. 

4  AA  •  atomic  absorption  spectrometer. 
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